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THE END OF THE CENTURY STE&H ENGINE. 

As the nineteenth century draws to a close the pen of 
the writer runs natural!}' to retrospection and compari- 
son, and the astonishingadvance which has been made 
in every sphere of human activity is being recorded 
in terms which can hardly err on the side of over-state- 
ment. Professor R. H. Thurston has recently enriched 
the steam engineering literature of the country by a 
characteristically elaborate and valuable paper, 'read 
at the last session of the American Society of Mechani- 
cal Engineers, on the steam engine at the end of the 
nineteenth century, in which are given the results of a 
careful test of a steam pumping engine of exceptional 
efficiency. By way of introduction, the speaker ex- 
plained that the official trial of this engine exhibited 
such an unusually close approximation in efficiency 
to the Carnot cycle that arrangements were made 
for a scientific study of the machine as a thermody- 
namic engine, the tests being conducted as a part of 
the scientific work of the Department of Experimental 
Engineering of Sibley College. 

It was in the first quarter of the present century 
that Carnot, a lieutenant of the French army, laid 
down the theorems ofa perfect steam engine, the funda- 
mental principle of which may be stated as follows : 
All heat received by the engine should be absorbed 
at the maximum temperature of the cycle : all heat re- 
jected should be discharged at the minimum tempera- 
ture of the cycle. The ideal Carnot elementary cycle 
is described by Prof. Thui-ston as one in which the 
work produced is the difference between that of expan- 
sion at constant maximum temperature and that of 
compression at minimum, constant, temperature ; the 
work of compression with increasing temperature and 
that of expansion with decreasing temperature being 
means of adiabatically changing temperature be- 
tween the limits of the cycle. Whether the alteration 
of temperature is affected by such temporary storage 
of energy in favor of either heat or of work, whether 
in a fly-wheel or in a regenerator, is unimportant, pro- 
vided that all which is stored in the process of reduc- 
tion of temperature is restored, by precise reversion of 
action, in the process of elevation of temperature. 

On the question of return of heat to the boiler, the 
ideal feed-water heater is stated to be one which, tak- 
ing heat from the expansion side of the cycle, restores 
it, at its own maintained temperature level, on the 
compression side, i n such manner as to imitate, in a way 
and to a maximum extent, the "regenerator action," 
which is the ideal equivalent, economically, of the bal- 
anced expansion and compression energy transfers of 
the Carnot cycle. The problem is succinctly stated 
as follows : Could a way be found of taking out all the 
needed heat from the steam, between initial and back 
pressures, after the point of cut-off is reached, and of 
restoring it all, at unchanged temperature level, at the 
completion of the return stroke of the piston, equiva- 
lency with the Carnot cycle would be complete. 

The wastes of our best engines to-day are usually not 
far from 20 per cent thermal and 10 per cent dynamic; 
whereas at the beginning. of the century they were in 
Watt's best engines about 60 per cent thermal and 15 
to 20 per cent dynamic. While the progress of the cen- 
tury has been mainly in the reduction of internal 
thermal wastes, the progress of to-day is mainly 
in the improvement of the thermodynamic effi- 
ciency by increasing the range of temperatures 
worked through, and by improving the cj'cle 
in the direction of approximation more nearly to 
Carnot's ideal. The outcome at the end of the century 
is a duty of about 160,000,000 foot-pounds per pound of 
pure carbon burned in the furnace of the best form of 
contemporary steam boiler. 

The tests were carried out on a Nordberg four-cylin- 
der, quadruple-expansion pumping engine, operating 
under 200 pounds steam pressure, and under a head of 
about 600 feet between well and reservoir, the capacity 
being 6.000,000 gallons per 24 hours. The efficiency 
measured against the perfect engine of Carnot was 84 
per cent and the duty measured on a basi.s of 1,000,000 
British thermal units was 163,000,000 foot-pounds. A 



comparison of these results with those obtained from 
other types of steam, engines shows a steady and grat- 
ifying advance. Thus, a simple Corliss engine showed a 
duty of 93,000,000 foot-pounds per million B. T. U. 
supplied the engine. Compound engines show from 120 
to 133,000,000 foot-pounds; triple-expansion engines, 
from 137 to 150,000,000 foot-pounds; while the quadru- 
ple engine under discussion has the record credit of 
163,000,000 foot-pounds per million B. T. U. 

A final summary of the limits of progress attained in 
the steam engine to date, in addition to the figures 
quoted, shows an economy, measured in B. T. U. per 
hour per horse power, of 11,160; an econotny measured 
in B. T. U. per horse power per minute of 186; an econo- 
my in pounds of steam at 1,000 B. T. U. per hour of 
11'16; and an economy of best fuel, 15,000 per pound; 
boiler at 80 per cent efficiency, pounds per hour of 1. 
The close of the century, therefore, in the opinion of 
the lecturer, finds the steam engine, though threatened 
in the view of niany writers with displacement by other 
motors, the great motor of the age. Moreover, it has 
been so far perfected, and the practical limits of pres- 
sure are coming to.be so nearly approached by steam 
boiler constructors and users, that but little more can 
be expected of the designer. 
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THE AMERICAN BRIDGE. 

It is a distinct tribute to the originality of the 
American engineer and mechanic that so many of the 
forms of construction which are common to the world 
at large should have, when made in this country, such 
strong individual characteristics that they are best 
described by the mere prefixing of the national name. 
The American locomotive, the American car, the Ameri- 
can bridge, the American buggy, the American ma- 
chine-tool, are a few of the objects upon which we 
have stamped the national impress so deeply that they 
are far more strongly differentiated from similar ob- 
jects, as made in Europe, than the various European 
types are from one another. Thus, to apply this state- 
ment to the subject of the present article, a French 
bridge, as far as any distinctive characteristics in its 
design and construction are concerned, might have 
been built in England, Germany, or Russia ; but a 
European engineer coming to this country and ex- 
amining a typical pin-connected truss bridge would 
know at once that its proportions were not determined 
or its parts fashioned in any European draughting 
office or bridge works. 

The most elementary form of bridge, as represented 
by the plate girder, did not in the early days of Ameri- 
can bridge building receive the attention which was be- 
stowed upon it in Europe, where it was employed in 
spans of much greater length than in this country. The 
causeprobably lay in the superior facilities for the manu- 
facture of iron and steel plates afforded by the mills and 
shops of the older countries. To-day, however, we are 
building plate girders of over 100 feet in length, and 
our work in this direction is well abreast of that of the 
rest of the world in quality and superior to it in econo- 
my of manufacture. 

For spans of much over 100 feet it becomes necessary 
to abandon the plate girder, economy demanding that 
the material of the solid plate web be concentrated in 
vertical and diagonal members by which the stresses will 
be constrained to travel back and forth between the 
flanges on their way to the ab^tments. Now it is just 
here, in determining the number, shapes, length, and 
inclination of these web members and the method of 
their connections, that the American truss has drawn so 
faraway from the European type. Tlielatter, modeled 
with characteristic conservatism after the plate girder, 
is shallow in proportion to its length, and has its mate- 
rial massed in heavy chords answering to the flanges 
of the plate girder. The web is often made up of nu- 
merous flat diagonal bars, with multiple intersec- 
tions, and is known as the lattice web, which is practi- 
cally a double plate web lightened by the remo- 
val of surplus material. Such a bridge with its 
riveted connections is costly both in material and la- 
bor, nor can its strains be calculated with the exactness 
which is obtainable in the type of bridge which has 
been evolved in this country. 

When it came to designing bridges of greater length 
than was desirable in the form of the plate girder, 
American engineers, after preliminary trials of an 
astonishingly wide variety of types, settled down to 
the pin-connected truss with great depth between the 
chords and great width of panel. The proportions 
adopted were entirely scientific and represented the 
arrangement of metal which would give the greatest 
carrying capacity for the least amount of structural 
material. The result, as compared with the typical 
riveted, multiple-intersection European bridge with its 
ratio of depth to length of 1 to 10, was a wonderfully 
light, skeleton structure with a ratio of depth to length 
of 1 to 6, whose web material was concentrated in a few 
vertical posts and diagonal bars which intersected no- 
where except where they met at the top and bottom 
chords. The substitution of the pin for rivets at the 
connections contributed to accuracy, facility and cheap- 
ness of construction, and of erection at the site, and en- 
abled our engineers to put up bridges at a low cost 



which could not be approached by European builders. 
Indisputable proof of our position was given at the close 
of the last decade, when in a world-wide competition 
the contract for the great Hawkesbury Bridge in 
Australia was awarded to an American firm. 

For spans of over 500 or 600 feet the truss is su- 
perseded by the cantileverand the braced arch. While 
we have erected some notable bridges of the former 
type, they are of course surpassed in dimensions by 
tlie huge cantilevers of the Forth Bridge with their two 
main spans of 1.710 feet each ; although plans have 
been drawn for a 2,000foot cantilever across the Hud- 
son River at New York, which embodies the character- 
istic features of standard American bridge work, and 
would be relatively a less costly structure than the 
structure at the Firth of Forth. In the development 
of the braced arch, however, we hold the leading posi- 
tion, the 840-foot bridge across the Niagara Gorge being 
by far the largest structure of this type in existence. 
In this connection it should in justice to European 
practice be admitted that in the design of our later 
long span bridges there is noticeable a tendency to re- 
duce the extreme depth between chords, and shorten 
the panel width, using riveting connections more freely 
than in the strictly tj'pical American construction. 

It is in the design of the longest bridges, of 1500 feet 
span and over, that America has made its most im- 
portant contribution to tlie art of bridge-building. 
The American wire-cable suspension bridge, with stif- 
fening truss, is incomparably the most economical type, 
and the easiest to erect where great distances have to 
be bridged in a single span. \ts fitness is due to the 
fact that its main members are subjected to purely 
tensile strains, and therefore require no bracing to 
preserve tlieir integrity, whereas in all other sys- 
tems, whether of the truss, the cantilever or the arch 
type, the main members must be reinforced by a mass 
of bracing which adds enormously to the weight and 
cost of the structure. The suspension cables may be 
assembled in tiie form of innumerable small wires with 
a tensile strength of 200,000 pounds to the inch, which 
is by far the strongest form into which structural steel 
can be fabricated. The difficulty of deformation under 
moving loads may be absolutely eliminated by the pro- 
vision of deep stiffening girders of the kind that are to 
be carried by the new East River Bridge. 

For a fuller study of this subject, reference is made to 
an illustrated lecture on Long-Span Bridges, by Prof. 
Burr, of Columbia College, which, commencing in the 
current issue of the Supplement, will run through 
three successive numbers, and contain views and dia- 
grams of the most noted long-span bridges in Europe 
and America. 



PRE-COLUMBIAN REMAIlIS IN MASSACHUSETTS. 

The evidences that Northmen were in Massachusetts 
in pre Columbian days are derived from two sources — 
geography and archffiology. The archsBological evi- 
dence is obtained by comparing certain ruins of Massa- 
chusetts with ruins of the Saga time in Iceland, and also 
with the native and early European ruins on the coast 
of North America. The geographical evidence is found 
by comparing the descriptions of the country called 
"Vinland," in Icelandic literature, with the coast of 
North America. A most interesting paper on this sub- 
ject was read before the Viking Club, of London, and 
also before the Section of Anthropology of the Ameri- 
can Association for the Advancement of Science at 
the Boston meeting by Professor Horsford. Apple.ton's 
Popular Science Monthly publishes this paper, with 
elaborate illustrations and diagrams, in the December 
number, and froiii this source we derive our informa- 
tion. 

The geographical data for the paper are taken from 
the three oldest manuscript versions of the Story of 
Vinland. The author then takes the descriptions given 
in the Icelandic texts and compares the various locali- 
ties from Labrador down. Cape Cod seems to be the 
only cape north of Sandy Hook which corresponds with 
the description in the Saga, and near here we should 
look for Vinland. In the "Flat Island Book" it is 
stated the Lief Erikson's party "came to a certain is- 
land which lay north of the land." That Lief Erikson 
should have thought that Cape Cod was an island is 
excusable, because it is impossible from the Cape to see 
the southern shore of Massachusetts Bay, twenty miles 
away. The chronicle afterward says: "They sailed 
into that sound which lay between the island and 
the promontory which jutted northward from the land ; 
they steered in west past the promontory. There was 
much shallow water at ebb tide, and then their ships 
stood up, and then it was far to look to the sea from 
their ship." The author of the paper then compares 
various localities on the New England coast which 
match this description. If the coast of North America 
should repeat the same geographical features, it would 
be obviously impossible to determine the site of Vin- 
land by geography alone. 

At Boston we find in the Charles River and Boston 
Back Bay, a river flowing through a lake into the sea, 
where great shallows at its mouth are a conspicuous 
feature, and it is " far to look to the ocean." Here 
then at Cambridge we can look for pre-CoIumbiaa re- 
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mains. The battle with the natives is then described, 
which also seems to confirm the supposition that the 
site was near Boston. When Prof. Horsford first 
visited the site which his study of maps and literature 
had led hiui to believe that this locality was Vinland, he 
found a few hollows in the hillside and also some broad, 
low ridges on the level ground, indicating that a build- 
ing about 66 feet long by 16 feet broad once stood there. 
No digging was done here until after Prof. Horsford's 
death, with the exception of a few trenches aCross the 
supposed site of Lief Erikson's house on the other side 
of the creek. In 1896, during a visit of Dr. Gudiuunds- 
son and Mr. Erlangsson. of Copenhagen and Iceland, 
extensive excavations were made, leaving practically 
nothing unexamined at this site. Three kinds of earth 
were revealed, black loam, yellow soil and finally clay 
and gravel. The ruins were at the junction of the two 
top layers. Throughout the black loam to the bottom 
were scattered fragments of china, glass, glazed pot- 
tery, pipe stems, broken bricks, etc., all belonging to 
the occupation of this region by the English. Two 
fireplaces were found, entirely unlike each other ; one 
of these was an Indian clambake neatly paved and 
piled with ashes and unopened clamshells. The second 
was about four feet square and was surrounded by up- 
right stones at the four corners, and it resembles the 
cooking fireplaces of the Icelanders. Although the 
outline of the walls can only be saiggested, the few 
stones which were found at the base of the old walls 
were placed about five feet apart, asintlie walls of the 
Saga-time. This, so far as it is known, is peculiar to 
that people and race. While this hut was being dug 
out, the attention of the explorers was called to stones 
protruding through the turf a short distance away 
and nearer to the water. When the earth was cleared 
away, it proved to be a rude, stone laid pathway lead- 
ing along the margin of the old creek to the river. 
Here at the landing place a similar pathway branched 
away in another direction, stopping suddenly near the 
supposed house of Thorfinn Karsefni. This pathway 
is called in Iceland a " path to the sea." It has a wide 
u>argin of pebbles on one side and small heaps of stone 
on the other. This point of land is believed to be the 
only one on the eoastof North America which has been 
found to correspond with the description of the site 
of Thorfinn Karsefni's house. Ruins have been dug 
out which bear peculiar features characteristic of the 
period in Iceland known as the Saga-time and differ- 
ing in certain essential features from the handiwork 
of all the native races of North America, and, as far as 
is known at present, from all other races in Europe or 
in America in post-Columbian days. 



THE BECENT WELSBACH DECISION. 

On the 7th instant an opinion by Judge Shipman 
was handed down by the United States Circuit Court 
of Appeals for the Second Circuit, affirming an order of 
the Circuit Court granting an injunction pendente 
lite against the American Incandescent Lamp Com- 
pany in an action brought by the Welsbach Light 
Company under the Rawson patent. No. 407,963, which 
covers the process of coating the well known incandes- 
cent gas mantles with paraffine or other suitable ma- 
terial to protect them from breakage in packing or 
handling. 

This opinion is of more than ordinary interest, since 
it establishes, for this circuit at least, the doctrine 
that in an infringement action where the invention 
covered by the patent was made in a foreign country, 
the patentee, to avoid the effect of prior use in this coun-' 
try, ma}', under certain circumstances, carry his inven- 
tion back to the actual date of invention abroad. In 
this case the inventors filed an application for a 
British patent September 1, 1886, which was published 
July 23, 1887. The application for the patent in suit 
was filed in this country on August 21, 1888, and the 
defendant's contention was that the patent was void 
because Welsbach (the original inventor of the lamp) 
had used the Rawson process in this country prior 
to the date on which the British patent was published. 

After reciting the facts. Judge Shipman says : 

" This question arises: Can an infringer defeat let- 
ters patent of the United States to an original inventor 
in a foreign country by proof that a few days before 
the date of a prior foreign patent to tUe same inventor, 
but not before the date of the application for such 
patent, and less than two years before the date of the 
application for a United States patent, the invention 
was used in this country by a person who did not in- 
vent it? 

" It is contended by the defendant that under Sec- 
tion 4886 of the Revised Statutes the Rawson patent 
was void, on the ground that the improvement was 
known and used in this country before the invention 
thereof, because the actual inventor is not permitted 
to show that the date of his invention was prior to the 
date of his foreign patent. . . . We are of the opinion 
that the language of the section refers to the actual 
and not an artificial date, and that where there is no 
contest between inventors, if knowledge in this country 
did not precede the actual date of the invention, un- 
less it bad been used in this country for two years 



before the application, the inventor was entitled to a 
patent. , . . 

" Our conclusion is that as against an infringer the 
patentee in a United States patent for an invention 
previously made by him and patented in a foreign 
country may, to avoid alleged use in this country by 
an infringer before the date of the foreign patent, 
show the date of the application for the foreign patent, 
for the purpose of showing the actual date of his in- 
vention in a foreign country. 

This summary of the Court's conclusion appar- 
ently limits the application of the decision to cases 
where the prior use in this country is relied upon to de- 
feat the patent, used by an infringer, but it would 
seem that in this case Welsbach was called an "in- 
fringer" only because it was not affirmatively and con- 
clusively proved that he was an original inventor of 
the method. 

* r > I » 

THE FOLLOK LIFE-SAVING PRIZE. 

A decree arranging for the international competi- 
tion for the best life saving devices in cases of disas- 
ter at sea was signed December 9 by the Commissioner- 
General of the Paris Exposition, M. Picard, and Ferdi- 
nand W. Peck, United States Commissioner-General. 
The first article provides for the opening of the com- 
petition for the best life-saving apparatus or devices 
for use in cases of disaster at sea. The competition 
will also include devices designed to save life by pre- 
venting vessels from sinking at sea as the result of col- 
lisions. All the competitors must be exhibitors in the 
proper class, which is "equipment for the merchant 
marine." It is also necessary to make a special appli- 
cation for participation in the competition, which ap 
plication is to be addressed to the Commissioner of 
the country to which the competitor belongs. This 
must be filed before March 1, 1900. The devices may 
be exhibited, or working models of the same or draw- 
ings on a reduced scale will also be accepted. The 
competitors must explain their exhibits by full and de- 
tailed descriptions of the construction and methods 
employed, the dimensions and names of the parts, their 
weight, cost of experiments, etc. The prizes will be 
100,000 francs ($20,000). The competition will be judged 
by an international jury, according to the rules set 
forth in the regulations of the Exposition. The jury 
will have the right to require a trial and tests, and 
will furnish facilities for this purpose, but all expenses 
connected with the trial and testing of the apparatus 
will have to be borne by the competitors themselves. 
The jury will take into consideration the value of the 
devices as preservers of life, not only when once in the 
water, but also in the case of appliances which de- 
pend upon the aid of others than those rescued, such 
as boats, rafts, etc. Special attention will be paid to 
the facilities forcarrying the devices upon the vessel, 
their seaworthiness, durability, cost, ease of mainte- 
nance, etc. The jury may award the entire amount to 
one person, if they deem it of sufficient value, or the 
prize may be split up among two or more inventors as 
the jury may think best. If none of the devices pre- 
sented shall be deemed by the jury of sufficient merit 
to justify the award of the prize, the jury may reject 
all, but may reimburse any competitor they deem pro- 
per. The decision of the jury will be made known to 
the Secretary of State of each country, and this ofHcial 
will attend to the payment of the sums of award by 
the jury. The regulations will be distributed through 
the Commissioners-General. 
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REPORT OF THE WEATHER BUREAU. 

The annual report by Willis L. Moore, Chief of the 
Weather Bureau of the Department of Agriculture, is 
always filled with interesting particulars regarding the 
work carried on by this important branch of the gov- 
ernment service. 

The closing months of 1898 were specially stormy on 
the Great Lakes and the New England coast. The 
most severe storm in the memory of the living swept 
along the Massachusetts coast. November 26 and 27, 
causing a loss of at least 200 lives and many vessels. 
This appaling loss of life was mainly due to the found- 
ering of the "Portland," which entailed the death of 150 
persons. The captain of this vessel left Boston Harbor 
at the regular time, as he had been in the habit of do- 
ing for years, although storm signals had been flying 
since eleven o'clock in the morning, and marine inter- 
ests had been completely notified of the coming storm. 
The disasters of this storm will not be soon forgotten, 
and the memory of it gives emphasis to the fact that 
the warnings of the Weath8r Bureau should be im- 
plicitly heeded by all mariners, for had attention been 
given to the danger signals, the "Portland" would be 
afloat to-day. The extension of the usual time limit 
of night forecasts from thirty-six to forty-eight hours 
has marked an important change in the forecast work 
of the Bureau. The forecast officials were directed 
that beginning March 1, 189i), the period covered by 
night forecasts should be increased to forty-eight hours. 
The success already attained has fully justifled the 
issuance of the order. The new stations in the West 
Indian region gave important news of the great 
hurricane of September 10. The warnings were of the 



utmost value, and saved vast quantities of life and 
propert}'. The Weather Bureau work on the Great 
Lakes has also been most successful during the 
year, and the storm signals kept many vessels in 
port and prevented many casualties and large loss of 
property. The success which has attended the issu- 
ance of the frost warnings during the year has also 
been marked, and have proved very useful to farmers, 
orchardists and gardeners. Among the most important 
cautious issued by the Weather Bureau are those 
which give notice to agricultural and commercial in- 
terests of the approach of abnormally low temperatures. 
Warnings of this class have been particularly success- 
ful during the past j'ear, and a not unimportant 
feature of the advices has been the estimates of the 
probable continuation of this injuriously low tem- 
perature. The recognized accuracy of the temperature 
forecasts has caused them to be "^closely watched by 
various interests, and in the commercial centers owners 
of perishable goods are almost absolutely controlled 
by advices received by the Weather Bureau ; and the 
special reports and newspaper comments give unques- 
tionable evidence that the warnings prompted protec- 
tive measures whereby crops, live stock, perishable 
goods and merchandise of the value of hundreds of 
thousands of dollars were saved. One warning which 
was issued to the truck growers in the South fifteen 
hours in advance of a cold wave saved $500,000. 

The river and flood service did not develop any 
features of special interest during the year. The West 
Indian service is now in good running order, and the 
natural conservatism of the inhabitants of the several 
islands in the West Indies and the Spanish Main has 
at last been broken down, and people are beginning to 
realize that the warnings are of the utmost value. 
Many expressions of thanks and gratification have 
been received from the local government officials and 
citizens for the inauguration of the service in the West 
Indies, the expense of which is borne by the United 
States government. 

A convention of Weather Bureau officials was held 
at Omaha, Nebraska, October, 1898, and the discus- 
sions covered a wide range of subjects, all of which 
had an important bearing upon the practical work of 
the Bureau'. The exchange of views and the discus- 
sion of methods indulged in, were mutually helpful and 
stimulating. The convention was attended by eighty- 
three delegates, and a complete report containing all 
the papers and discussions was printed and exten- 
sively circulated. The personnel of the Bureau is kept 
up to its former high level and the discipline in the 
Bureau is admirable. 

The number of deaths by lightning stroke in the cal- 
endar year 1898 was 367, and the number of injuries 494. 
Nine hundred and sixty-six barns, sheds, etc., 735 
dwellings, stores, etc.; 95 churches and schools and 70 
other buildings were struck and damaged by lightning, 
the approximate loss being $1,500,000. Of the build- 
ings struck, 40 were provided with lightning rods ; 855 
were unprotected, and in 952 cases it could not be ascer- 
tained whether the buildings were provided with light- 
ning rods or not. The value of stock reported killed 
was $48,257, and 964 head of cattle were killed. 

At the close of the last fiscal year 17 kite stations 
were in operation, and 249 ascensions had been made, 
in each of which the elevation attained exceeded 1,000 
feet. The work was continued until about the middle 
of November, 1898, at which time 1217 ascensions of 
1,000 feet and over had been made. There is a steady 
increase in the number and excellence of meteorologi- 
cal papers offered for publication in the Monthly 
Weather Review, which is admirably edited by Pro- 
fessor Cleveland Abbe. 



THE PROPOSED TUNNEL UNDER THE STRAITS OF 
GIBRALTAR. 

We are in receipt of a pamphlet describing the pro- 
ject of M. Jean Berlier, C.E., of Paris, for an inter- 
continental tunnel under the Straits of Gibraltar, mak- 
ing a connection with the railways of Morocco. The 
plan is a most interesting one, although in our estima- 
tion the'great cost of the same, which would be not less 
than $25,000,000, would hardly seem to warrant the ex- 
penditure. The amount of traffic between Spain and 
Morocco would necessarily be rather small at first. 
Africa is at present the seat of many of the most im- 
portant engineering enterprises of the day, and there is 
no doubt that it has a great future in store for it. 
Morocco is an ideal winter resort, and doubtless, if it 
could be easily reached, would prove a competitor of 
Algiers or even Egypt. The building of a new tunnel 
and railway line would undoubtedly largely develop 
the French colonies. The tunnel is to have its north- 
ern terminal at Baqueros, Spain, on the Cadiz- 
Malaga line, to the westward of Gibraltar. The south- 
ern terminus would be at Tangier, which lies very near 
the west coast of Africa. The tunnel proper would be 
twenty miles long and the approaches would add over 
five miles more to the length. The pamphlet is ac- 
companied by elaborate maps and profiles showing 
that the tunnel is perfectly possible from an engineer- 
ing point of view. The scheme is an interesting one 
and should awake, considerable discussion. 
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A BACK-FED&LIN6 BRAKE FOR CHAIN AND CHAIN- 
LESS BICYCLES. 
A back-pedaling brake which presents many novel 
features in its construction has been invented by 
Edgar S. Stem and Arthur O. Dunlap, of Alderson, 




A BACK-FEDALING BRAKE FOR CHAIN AND CHAIN- 
LESS BICYCLES. 

Penn. Fig. 1 is a general view of the device. Figs. 2 
and 3 are cross-sections. 

The braking mechanism is applicable both to chain 
and chainless wheels and is contained in the crank- 
hanger. On suitable bearings, a sleeve, B, is carried, 
U)rming the trunnion for the driving gear wheel, C. 
The pedal shaft turns on bearings within the sleeve, B. 
At one end the crank-hanger is provided with a case 
for the gear wheel ; at the other end 
with a cap, D. !Near the cap end of 
the pedal-shaft, a cross arm, E (Pig. 2), 
is fastened, forming a clutch member, 
having eccentric edges terminating in 
shoulders, adapted to engage corre- 
sponding shoulders on shoes, ©, like- 
wise provided with eccentric edges. 
Recesses in the cross arms, E, contain 
balls for rollers designed to engage the 
edges of the shoes, O. A ring, K, is 
loosely fitted within the crank-hanger 
and a cam encircles the clutch mem- 
ber, E, and is held in place by the 
cap, D. When the shaft forces the 
shoulders of the cross arm, E, into en- 
gagement with the shoulders of the 
shoes, Q, the shoes are turned loosely 
within the ring. K, and around with 
the shaft and clutch member, ^. But 

when the shaft turns in the opposite 
direction, the rollers or balls are forced 
- against the eccentric inner edges of the 
shoes, thus locking the shoes 

ind ring together. Rigidly 

-pcnred to the left end of the 

.sleeve, B, is a collar, /{Fig. 

3), against which act two 
" brake- straps, each fastened at 

one end of the crank hanger 

by a dovetailed connection, L. 

The other ends of the straps 

are connected with the ring, 

if, by pins. When the ring 

is idle the brake-straps are 

loose; but when the ring is 

locked with the shoes, <?, and 

therefore turned with the 

shaft, the straps will be drawn 

tightly against the collar, J. 
At the gear end of the 

crank-hanger a somewhat 

similar clutch mechanism is 

provided. Here we also have 

a shouldered cross-arm, E. 

the balls of which are caused 

to impinge against brake 

shoes, &, held movably to- 
gether as in the first case. 

There is, however, no loose 

ring. When the shoulders of 

the clutch, E, and of the 

shoes, G, are in engagement 

with each other, the clutch 

member, E, the shoes, and 

the shaft turn together. 

When the clutch member, E^ 

is turned in the opposite di- 
rection, the rollers on the 

clutch member bind against 

the eccentric edges of the 

shoes and lock the gear and 

shoes together, so that the 

gear is caused to turn with the 



shaft. When the shaft is driven forwardly by the pedals, 
the clutch member, E, on the gear end will be caused 
to turn with the shaft, in the manner jnst described. 
When it is desired to coast, the pedals are held station- 
ary, and the parts are free to run. In order to stop 
the machine, back pressure is applied to the pedals, so 
that the clutch, E, on the left end will throw the shoes, 
Q, out against the ring, K, thereby causing the ring to 
turn, contracting the brake-straps against the collar,/, 
and stopping the motion of the sleeve, B, and hence of 
the gear, C 

. < I < I » — 

AN INSECT-POWDER DUSTER FOR PLANTS. 

To provide a means for discharging insect-destroying 
powder upon vines and shrubs, a duster has been in- 
vented by Alfred and Thomas R. Hopper, of Highland, 
N. Y., which is of light construction, so that it can be 
easily carried about, and which is provided with a sim- 
ple means for regulating the supply of powder to the 
discharge-tube. 

Fig. 1 is a perspective view of the complete device; 
Fig. 2 is a longitudinal section; Fig. 3 is a cross sec- 
tion; and Fig. 4 shows an equalizing nozzle employed. 

The insect-powder duster is compo.sed of a bellows 
communicating with a powder-chamber situated be- 
low a hopper and forming part of a discharge-tube car- 
rying two divergent nozzles at the outer end. The 
hopper-bottom (Pig. 3) has triangular openings lead- 
ing to the powder-chamber and controlled by triangu- 
lar valve-plates, which are connected with a rod ex- 
tending outwardly through an opening in a wall of 
the powder-chamber. By operating these valves the 
size of the opening can be changed to permit more or 
less powder to pass to the chamber. In order to break 
up the lumps of powder in the hopper, triangular agi- 
tators are used, the upper ends of which, as shown in 
Fig. 2, are connected by means of a rod with two links 
pivoted to opposite sides of the bellows. Hence, when 
the bellows are operated, the links are simultaneously 
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given a shear-like action and the rod is reciprocated 
to cause the agitators to break up the powder. 

The discharge nozzles are tunnel-shaped, and are so 
mounted that a space is left between their outer sur- 
faces and the inner faces of the discharge-tubes, so that 





Fig. 2.— SECTION 



ELECTRIC HOSE WAGON. 




Fig. 1.— ELECTRIC HOSE WAGON OF THE FIRE DEPARTMENT OF PARIS. 



AN INSECT-POWDER DUSTER FOR PLANTS. 

the powder is forced both through the interior of the 
nozzles and along the exterior, to obtain an equal dis- 
tribution. A strap is provided by means of which the 
device can be hung from the shoulder. 

The construction described enables the powder to 
be discharged directly down or horizontally through 
the foliage. If insects have infested the under side of 
a leaf, the powder can be discharged upwardly against 
the contaminated surface. The shape of the nozzle 
tends to spread a small quantity of 
powder over a large surface. 

*■ • 1^ 

AN ELECTRIC HOSE WAGON. 
The fire department of the city of 
Paris has recently provided itself with 
a hose wagon propelled by electricity. 
This new automobile, which we illus- 
trate herewith, and which was devised 
and constructed in the department's 
shops under the supervision of Adju- 
tant Morvan, carries the crew and 
equipment necessary to fight incipient 
fires and save life. As the first experi- 
ments with it have been eminently 
successful, the city will, in a near 
future, be provided with similar ve- 
hicles, the use of which will have the 
advantage of saving time and also 
money, since the maintenance of the 
horses of the fire department costs at 
present at least $200 a day. The fire 
service of the coming Exposition will 
be performed by vehicles of 
the same nature. 

This wagon weighs, when 
empty, 3 830 pounds, that is 
to say, less than one of the 
electric hacks that have been 
running for some time past 
in the streets of Paris. The 
presence of the crew of from 
six to eight men and the 
equipment brings the weight 
up to about 5,275 pounds, 
each man being supposed to 
weigh 150 pounds. The box 
and all the motive parts aie 
mounted upon a U-shaped 
steel frame, B, the curved 
fi'ont of which rests upon a 
compound axle through the 
intermediutn of three springs, 
A, while the back is supported 
by an ordinary axle through 
the intermedium of a single 
spring. The tractive stress 
of the motor is exerted upon 
the frame through a rod. E, 
which serves at the same time 
as a chain stretcher. 

The box is divided into two 
parts ; upon the front seat 
sit two drivers, of whom the 
one to the right maneu- 
vers the steering wheels 
through a large hand wheel, 
V, the controller by means 
of a small hand wheel at the 
side, and the pedal, 6, of the 
mechanical brake by means 
of his foot. 

The hose reel, iV, is situ- 
ated under the back part of 
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the frame, of which it is independent. It consists of a 
drum mounted upon two wheels. Eacli of its ex- 
tremities is provided with a journal upon which is 
placed a ring that on the one hand is connected with 
the frame by a chain, and, on the other, with a wind- 
lass through another chain. Upon actuating the wind- 
lass by means of a lateral hand wheel, i, the reel is 
raised above or lowered 
to the ground. In the 
latter case, it is separat- 
ed from the wagon for 
the unwinding of the 
hose. 

The box of accumula- 
tors, Z), is suspended 
from the frame by four 
rods provided with roll- 
ers and springs. The 
heads "of these rod? 
move upon knife edges, 
so that the suspension 
may be very elastic and 
assure a perfect verti- 
cality of the box under 
all circumstances. The 
box is of metal and 
contains forty-four ele- 
ments of C. G. S. accu- 
mulators, weighing 
about 1,140 pounds 
and having a capacity 
of 150 ampere-hours at 
a discharge of 'SH am- 
peres. The accumulator 
plates are of the oxide 
of lead type. The tech- 
nical service of the de- 
partment submitted to 
experiment various ele- 
ments furnishedi by dif- 
ferent French manufac- 
turers, but the only 
ones that gavevsatisfac- 
tioii were those supplied 
by the Soci^rg des Voi- 
tures et Accuinulateurs 
Electriques. of Neuilly- 
snrSeine. li seems that 

the good results given by these accumulatorsaredueto 
an improved method of making the paste with which 
the plates are covered. The dimensions of the plates are 
lOK ''y ^yi by /4 inches. The motor is of the Ts type 
of 4,500 volts. It is provided with two armatures and 
two collectors upon the same shaft, but there is but 
one inductor winding. The two armature windings 
are in the proportion of live to three, and may be 
coupled in several different manners by the controller 
in order to obtain different rates of speed without 
changing the coupling of the elements of the battery 
assembled in series, or without 
varying the excitation. The re- 
sult of this arrangement is that 
the motor is always excited nor- 
mally and that the brushes give 
rise only to a minimum quantity 
of sparks. The flat form of the 
battery allows of its being in- 
stalled under the box. The con- 
troller lever permits of seven 
speeds being obtained, the great- 
est of which does not exceed 13 
miles an hour. 

In front of the box, under the 
eyes of the driver, are placed 
the following measuring and con- 
trolling apparatus : 

(1) An aperiodic voltmeter, (2) 
an aperindiB airiperemeter, (3) a 
fusible lead circuit breaker, (4) a 



distributing box into which may be Inserted a spring- 
jack connected with the charging cables, or a plug, of 
which the presence is necessary for the passage of the 
current from the battery into the motor, and which 
when withdrawn renders the vehicle immovable ; (5) a 
series of interrupters controlling the incandescent lamps, 
lanterns, and a lamp for lighting the measuring ap- 




4J^ miles would be run, provided the vehicle were 
called out two or three times a day. This assures of a 
return in good condition. 

The reel at the back carries 525 feet of 2^-inch hose, 
while 260 feet of a smaller diameter, along with three 
nozzles, are arranged in a box. The equipment is com- 
pleted by a short ladder suspended at one of the sides 

of the wagon. 

The hose carriage has 
received a very piacii 
cal test and is now woik- 
ing in admirable fash- 
ion. At several fires it 
arrived before the en- 
gines and hose carts 
drawn by horses. Tlie 
Fire Department of 
Paris has ordered six 
other electrically-pro- 
pelled flre-extinguish- 
ing machines of differ- 
ent models, including a 
hook and ladder and 
steam fire engines; they 
will be in use at the Ex- 
position. 

For the above par- 
ticulars and the en- 
gravings, we are in- 
debted to Le Magasin 
Pittoresque. 
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paratus ; (6) an interrupter controlling a collector for 
supplying two arc lamps of 10 amperes, designed for 
lighting the field of operations. 

The accumulators permit of making a run of 60 
miles, without recharging, at a speed of from 7 to 9 
miles an hour. Such speed can be easily increased to 
13 miles an hour at night, when the way is clear. The 
consumption is, at a speed of 9 miles an hour, from 35 
to 40 amperes at 90 volts. By consuming 50 amperes, 
13 miles may be made upon a level. As the radius of 
the fire centers is 5,000 feet, on an average, from 3}4 to 
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THE LATE ALASKA 
EABTHQUAKE. 

For weeks preceding 
the violent volcanic 
eruption in the island of 
Hawaii, severe iid 
monitory earthquakes 
were felt all along 
the western shores of 
the North American 
continent from the 
Isthmus of Panama to 
Puget Sound. Along 
the coast of California 
numerous shocks of un- 
common severity occur- 
red and continued until the outbreak of Mauna Loa on 
the morning of July 4 last, when they appeared to sub- 
side. The quietness was only temporary, however, 
though the scene of disturbance was transferred from 
equatorial to Arctic latitudes. Alaska was the theater 
for a display of seismic power such as the world has 
seldom witnessed, which, had it happened in regions 
less remote or had been populated by others than a 
few scattered bands of aborigines, would have been a 
catastrophe at which the world would have grown 
pale at the bare recital. Fortunately the dreadful up- 
heaval had witnesses among 
white men, and what would 
have been an incident of horror 
to be preserved among the tradi- 
tions of a few terror-stricken In- 
dians was carefully observed by 
men whose probity places their 
recital beyond the suspicion of 
a doubt. The effects of the 
shocks were noticed far at se^ 
by navigators, from which the 
enormous extent of the disturb- 
ances can be easily calculated. 

The Paget Sound country was 
coincidently shaken, and from 
all accounts it would appear 
that with Mount St. Elias as 
a center the region affected 
by the shocks was fully four 
thousand miles in diameter. 
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The effect has been to periuaneutly change the con- 
tour of portions of the Alaska coast. Many well-known 
islands have been swallowed up and others risen in 
their places, Landmarks well defined and known to 
every navigator of the coast have disappeared, and 
every glacier from Juneau and vicinity, including all 
those known to tourists in Glacier Bay and elsewhere, 
have suffered mutilation, which destroyed their won- 
drous beauty and leveled their mighty ramparts for 
Thousands of feet back froin the sea. In the North- 
west Territory volcanoes are reported to have been seen 
in ranges where they were never before observed. 
Puget Sound was violently shaken, and in the distant 
islands of the Alaska Archipelago severe earthquake 
shocks excited intense alarm. Along the coast near 
Mount St. Elias the upheaval was accompanied by 
huge and devastating waterspouts, while enormous 
tidal waves rushed in from the sea with overwhelming 
power. Great rocks fell from the sides of the moun- 
tains and crashed into the valleys below. The earth 
moved with the awful velocity and undulation of the 
waves of the sea, shaking mountains from their bases 
and prostrating the huge forests that covered their 
slopes. 

The date of the earthquake was September 10, 
though warning shocks had been felt for some time 
previous. Three white men were prospecting on the 
shores of Disenchantment Bay, which lies at the foot 
of Mount St. Elias ■ and contains the great Hubbard 
glacier, which has been observed only by scientists and 
explorers, lying, as it does, far beyond the route of 
tourists, and about fifty miles vvest of Yakutat Bay. 
The prospectors were camped on a ridge separating a 
large fresh water lake from the ocean. A violent 
shock threw down the obstruction, and the great flood 
from the lake swept down the bank, carrying the three 
men along with it. Concurrently, a great tidal wave 
swept into the bay, which washed the men back again 
and left them high and dry upon the side of a moun- 
tain. 

They describe the oscillation of the earth as terrific, 
and were witnesses to the destruction of the whole 
front of Hubbard glacier, with its face of solid ice ex- 
tending several hundred feet above the tide. For a 
mile from the sea the glacier was fractured and thrown 
in the bay. The men fled to Yakutat Bay, fifty miles 
distant, and reached that point after a journey beset 
with peril. At Yakutat Bay, Rev. Sheldon Jackson, 
Educational Superintendent of Alaska, happened to 
be- visiting. He graphically describes the tremendous 
convulsions accompanj'ing the shocks, the undulating 
shores as the earth wave swept back and forth, to- 
gether with the enormous tidal waves which rushed 
into the bay and were engulfed in tlie crevasses 
which opened along the shores. The terror inspired 
among the Indians at the Yakutat Mission was un- 
speakable, though no lives were lost. 

The most disastrous and permanent effect of the 
earthquake is seen among the glaciers. Foster glacier, 
near Juneau, has had its beauty almost destroyed. All 
that portion of it fronting on Taku Inlet, wliich the 
sun had sculptured into wondrous and enchanting 
forms, has been thrown into the sea, and rumor asserts 
every glacier on Glacier'Bay, including the Great Muir, 
has suffered the same catastrophe. Tourists in Alaska 
can never forget their first impressions of the mighty 
Muir glacier. It extends landward for over forty 
miles, a frozen river with over twenty lateral branches. 
It fronts upon the sea for two miles and a half, a wall 
of ice from two to three hundred feet in height. 
Soundings give it a depth of seven hundred and fifty 
feet below the tide, so tliat from base to summit it is a 
thousand feet high. From this wall of ice every min- 
ute there drops into the sea 45,000 tons of ice, or every 
day no less than 200,000,000 cubic feet. Reports are 
that the whole front of the Muir glacier and extend- 
ing back for a mile has been cast into the sea. Occur- 
ring at a time when the coasts of Alaska were deserted, 
the full effects of the earthquake will not be known 
until next summer permits the advance of the tourist 
and explorer. 



Xlie Population of London. 

Last year's statistics show that the population of 
London is 4,484,717. For every 1,000 inhabitants there 
were 80 births and 17'7 deaths. The number of infants 
who died in their first year was 158 for every 1,000 
births. During the period extending from 1887 to 1896 
the mortality was lower than in Paris, Brussels, Am- 
sterdam, Berlin, and Copenhagen ; but in 1897 it in- 
creased to such an extent that it is now very little 
lower than that of most European cities, Rome in- 
cluded. 

The 'World's Corn Crop f»r 1899. 

The world's corn crop for 1899 is 2,611,000,000. bush- 
els, of which the United States furnishes 2,200,000,000 
bushels ; Austria-Hungary furnishes 98,000,000 bushels, 
a serious falling off from the 153,000,000 bushels of last 
year. Argentina comes next with 72,000,000 bushels, 
then comes Italy with 68,000,000 bushels. The crop is 
about 111,000,000 bushels more than the average crop 
of the last four years. 



SAILWAYS OF THE WORLD COHFARED. 

If the railway statistics for the whole world were as 
accurately and conveniently tabulated as are those of 
this country, it would be a simple matter to compare 
the various foreign countries among themselves and 
with the United States. One has not delved very 
far into the accumulated mass of statistics which are 
necessary for such a comparison before he begins to 
appreciate, as he never did before, the excellence of 
the statistics of the United States, as drawn up in our 
own ''Poor's Manual," from which it is needless to 
say our data, as far as the United States is concerned, 
have been derived. There is no annual publication 
devoted to the statistics of European and other rail- 
roads that professes to have the same scope and 
thoroughness as the work referred to. In .some of the 
countries, owing to the delay occasioned chiefly by 
governmental red tape, it is rarely that one can find 
statistics that are brought up to within two or three 
years of those obtainable for the United States. The 
figures for foreign countries given in the present 
article are based largely upon the Universal Directory 
of Railway OfHcials, an excellent work in its. way, 
which is published annually in London. The totals 
as drawn up from this work, however, have been veri- 
fied or corrected by statistics which we have person- 
ally obtained from the proper authorities in the coun- 
tries themselves. 

It is a well-known fact that while comparison by 
numbers conveys a very adequate impression up to a 
certain limit, when we pass this limit the mere state- 
ment of numbers is not sufficient. Hence the popu- 
larity of comparisons which are made by graphical 
representation. 

Total Length of Railroad Tracks. — The group 
of locomotives on the front page represents the relative 
length of the total amount of railroad track in the 
leading countries of the world. It will be seen that the 
United States stands at the head of the list and easily 
forms a class by itself, with a total mileage of 184,532 
miles. The other five countries represented can only 
total among themselves about 126,000 miles, the United 
States, therefore, having 58,000 miles more than all 
the rest together. We must bear in mind, however, 
that a mere comparison by the length of the track 
alone does not give an accurate idea of the relative im- 
portance of the railroads. There are many other con- 
siderations involved, such as the amount of rolling 
stock, the number of trains that are run, the num- 
ber of passengers carried, the total amount of equip- 
ment in the way of engines and cars, and the total 
amount of freight that is carried. When all these fea- 
tures are taken into consideration, we find that the 
position of the United States is not so commanding, 
although she still has a pronounced lead over all other 
countries. 

Locomotives. — In a comparison of the number of 
locomotives, the United States comes first with a 
'total of 36,746. Great Bi'itain comes next with 19,- 
602, or a little over half as many. Then follow Ger- 
many with 16.842. France with 10,502, Russia with 
8.748. and British India has a total of 4,258. Now, by 
dividing the total length of track by the number 
of locomotives, the reader can make for himself an 
interesting comparison tending to show the density 
of the traffic In each country, the same point being 
brought out, of course, by dividing the total length of 
track by the number of passengers carried and the 
total tons of freight that are hauled every year. It will 
be seen that Great Britain has the largest number of lo- 
comotives to a given length of track, while the United 
States and British India have the smallest proportion 
to the mile. Here again an important modification must 
be made ; for all locotuotives are by no means alike in 
size and power, the American engine being a far 
heavier and more capable machine than those of 
Europe. Not only is the American engine more pow- 
erful, but it is more heavily worked, and if we were to 
increase the totals of the United States by 50 per cent, 
we should get a figure which more correctly represents 
the motive power of this country as compared with 
that of the others mentioned in our table. There are 
no locomotives in Europe to compare with the giant 
freight locomotives lately built by the Schenectady 
or Brooks works, which w'eigh over 100 tons without 
the tender, and are capable of exerting a drawbar- 
pull of 22 to 25 tons, and hauling on the level a 
train nearly a mile in length and weighing over 5,000 
tons. 

Cars. — In the table of the total number of passen- 
ger cars, it will be seen that the United States ranks as 
third. Great Britain coming first with the enormous 
number of 62,252, Germany being a poor second with 
34,590, and the United States third with 33,893. Here 
again, as in the case of the locomotives, it must be re- 
. merabered that the American eight-wheel passenger 
car is larger and has a greater carrying capacity than 
the English four or six-wheel passenger coach. In 
length it is approximately double and In passenger- 
carrying capacity it is from 30 to 50 per cent larger. 
The absence of 'any platforms or a central aisle "n the 
typical English coach enables it to carry a larger num- 
ber of passengers in proportion to its length than is 
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possible on the American car ; but nevertheless it is 
certain that the average American car has consider- 
ably larger capacity than the average English or 
European coach. At the same time we must remem- 
ber that American ideas are very rapidly being adopt- 
ed in the equipment of English and Continental roads, 
and the eight and twelve- wheel corridor or central 
aisle type is gradually taking the place of the smaller 
and less convenient "carriage " of former days. 

Freight Cars. — In the comparison of the freight 
cars the United States has an enormous lead, not 
merely in numbers, but also in the capacity of indi- 
vidual cars. With a total of 1,284,807, she has about 
double as many as Great Britain and about four times 
as many as France or Germany ; moreover, the aver- 
age American freight car is a giant compared with the 
European "wagon" or "truck," for while the latter 
has a capacity of five to eight or ten tons, the average 
American freight car will run from ten to twenty tons ; 
so that it is not stating the case too strongly to say 
that the total carrying capacity of all the. freight cars 
of American railroads is from three to lour times as 
great as that of the English "goods wagons," as they 
are called, and about 100 per cent greater than that of 
all the. combined freight cars of the five foreign rail- 
road systems included in this comparison. 

PASSENeERS Carried.— When we come to the 
statistics of passenger cars. Great Britain holds a com- 
manding lead over all other countries, with a total of 
1,062,911,000 passengers carried in one year. The 
United States comes next with over 698,342,000, includ- 
ing over 183,000,000 carried annually by the steam 
railroads of the Manhattan Elevated Roads, New 
York ; Germany is a good third with 646,461,000. 
Then there is a considerable drop, France carry- 
ing 382,240,316, followed by British India with over . 
160,000,000, and Russia with a total of over 97,000,- 
000. At first sight these figures are somewhat stagger- 
ing, especially when we compare Great Britain with 
this country, and it will naturally be asked how, with 
about one-eighth as many miles of track. Great Britain 
should carry forty-five per cent more passengers. Here 
again there is a qualifying factor to be considered. 
The length of the average passenger journey in this 
country is considerably greater than that of the aver- 
age railway-journey in England. This is due to the 
vast extent of country and the great distances that are 
traveled in the United States. There is, moreover, a 
far larger proportion of the British populace dwelling 
in cities, and a large percentage of the city dwellers 
are carried to and from their work by suburban pas- 
senger trains, the amount of suburban travel in greater 
London alone with its five or six million inhabitants 
being enormous ; furtheruiore, the liberal provision 
of what are known as parliamentary and workmen's 
trains, and the remarkably low rent at which suburban 
cottages may be obtained, enables the British work- 
- man to become a suburban resident to an extent that 
is not possible iu this country. Another explanation 
of the enormous passenger travel in England is to be 
found in the large number and great popularity of 
cheap excursion trains, which are run during several 
months in the summer. Travel of this kind, which is 
carried largely in the United States by the magnificent 
system of river and shoal-water steamers, is in Eng- 
land taken care of almost entirely by the railroads. 
The facts quoted will, in a lesser degree, explain the 
large totals of passenger travel in relation to length of 
railroad track in Germany and France. 

Total Freight Carried. — As we should naturally 
expect in a country where the provision of freiglit cars 
is so generous, the total amount of freight earned in 
the United States is far in advance of that of any otlier 
country, the total given in millions being forthe United 
States, 913: for Great Britain, 437; Germany, •<J76 ; 
France,. 120 ; Russia, 97 ; and British India, 39 million 
tons. A curious fact is brought out in this comparison 
as between the United States and Great Britain, 
namely, that the British freight wagon is ordinarily 
loaded more nearly to its full capacity than the Ameri- 
can freight car ; for although, as we stated in a pre- 
ceding paragraph, the capacity of all American cars is 
about four times that of all English cars, the total 
amount of freight carried is only double as much. Just 
here is to be found one reason why the large capacity 
of the American car is not suited to the English rail- 
road system, where consignments to particular villages 
and small towns frequently have a whole car reserved 
to thetuselves, so that the car may be dropped at its 
destination and the train proceed without any delay 
of unloading. The English claim that by using a 
smaller ear the proportion of the paying load to the 
dead load, that is to say. of the freight to the car, is 
larger than it would be if the large capacity American 
car were used. The trntli of this contention certainly 
seems to be borne out by the figures referred to in our 
table. 



The Agricultural Department will make an interest- 
ing exhibit at the Paris Exposition covering irrigation 
methods in the West. A government expert will have 
charge of the exhibit, which will include photographs, 
working drawings and models of irrigation plants. 
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Science Notes. 

M. Henri Coupon has been experimenting with the 
action of anaesthetics on seeds. He shows that they 
do not injure the grain, but the insects that attack it 
are destroyed. Chloroform is recommended. The 
grain is, however, very sensitive to anaesthetic vapors, 
which retard their germination or kill them. 

In Siam the liquid measure used is derived from a 
cocoanut shell which is capable of holding 830 tama- 
rind seeds, and 20 of these units equal a capacity of a 
wooden bucket. In dry measure, 830 tamarind seeds 
make 1 " k'anahn," and 35 "k'anahn" make 1 "sat," 
or bamboo basket ; 80 "sat" make 1 '• kwien," or cart. 
This is an example of the primitive origin of most units 
of weights and measures. 

The subject of green oysters has recently awakened 
considerable attention. They are more highly prized by 
many consumers abroad than the ordinary kinds. The 
opinion is widespread that the greening is injurious. 
The Marennes oysters are harmless, however, and the 
color does not depend upon the presence of a particu- 
lar pigment. These oysters are very popular abroad. 
No trace of copper or iron has been found in them. 

An extraordinary floor has been laid in the London 
Coal Exchange. It is constructed of inlaid wood, and 
the pieces are arranged so as to represent the mariner's 
compass. Some of the slabs of wood, of which there 
are altogether 4,000, have interesting historical as- 
sociations. Thus the one forming the haft of the dag- 
ger in the city corporation arms is a portion of a tree 
planted by Peter the brreat when he worked as a ship- 
wright at Ueptford. 

Since the first of January, 1899, up to October 31, 
Consul Ridgely, of Geneva, estimates that no less than 
2,500,000 tourists have visited Switzerland, and that 
the}' have each left in the country an average of 80 
francs, or $15.44, or a total of $38,600,000. The popula- 
tion of Switzerland is 2,933,300. The per capita wealth 
of the country has hitherto been estimated at $14, but 
the influx of money brought in annually brings it up to 
$29.45, and from one of the poorest countries per capita 
to one of the richest. 

Within the last eighteen years 8.670,120 square miles 
have been added to the colonial empire of the great 
colonizing powers. The total, not including Egypt nor 

the Soudan, is as follows : 

Square miles. 

Great Britain 3 !)87,.S12 

France 2,936,563 

Germany l,02ii,070 

Russia 265,381 

United States 160,6(11 

Netherlands 128,677 

Portugal 06,605 

Spain 79,911 

According to The Medical Record, the death rate 
for consumption in the State of New York, for the first 
eight months of 1899, showed an increase over the 
same period in 1898 of 669. Should this rate of in- 
crease prove to have continued the remaining four 
months, when the statistics have been compiled, tlie 
increase in 189J will be about 1,000 deaths, and will 
reach 14,000 deaths from pulmonary tuberculosis in 
the year, the highest rate ever known in the State. Dr. 
John H. Pryor favors the appropriation by the Legis- 
lature of $200,000 for establishing a State sanitarium 
for incipient consumptives, believing that in caring 
for them at the proper place and time until they are 
well or improved, they can be saved. 

We have received the first Annual Report of the 
New York State College of Forestry, for 1898, which 
contains full information regarding the valuable work 
which has been carried on. A demonstration area to 
be set aside for the use of the Collejje in the Adiron- 
dacks was selected by Prof. B. E. Fernow, the Dirt'ctor 
and Peaii of tlie New York State College of Forestry, 
after a careful inspection of the available sites, but 
it has not as yet been turned over to the College. 
It is estimated that between 1,000,000 and 2,000.000 feet 
of logs, and 5,000 to 10,000 cords of wood will be tlie 
actual srowlh to be cut annually off the 30,000 acres. 
Prof. Fernow desires an appropriation of $30,000 to 
promote the work. It is intended to manage the pro- 
perty for financial results as well as for demonstration 
of sylvicultural methods. 

It has been suggested that copper-plated zinc be 
used for photoengraving. It is fully equal to cop- 
per, and the copper-plating costs very little if done 
on a manufacturing scale. The zinc plates fire care- 
fully cleaned with potash to remove all traces of 
grease and they are connected to the cathode in an 
alkaline depositing bath, plain copper plates form- 
ing the anode. After five minutes the plates are 
removed and polished with whiting. They are then 
transferred to an ordinary depositing bath and al- 
lowed to remain for four minutes. On removal the 
plates are again polislied with whiting. A fish glue 
sensitive coating is used on the copper plates, and 
after development, as usual, a 40 per cent solution of 
ferric chloride is employed for the first etching, two 
minutes being allowed ; the copper film being thus dis- 
solved, the etching is continued with 3 per cent nitric 
acid. 



ISng^lneerlng^ Notes. 

It appears from British consular reports that Moroc- 
co offers a considerable field for the engineer. There 
are at present no roads, railways, telegraphs, canals 
nor harbors. 

American locomotives are used on the Bombay, 
Baroda and Central India Railway. The extent to 
which American locomotives are being used abroad 
does not fail to awake voices of anguish among the 
foreign press. 

The New York Railroad Commissioners, who have 
been testing the efficiency of various forms of brakes 
for use on street railway cars, finished their tests oft 
November 23. A report on the twenty-one devices 
submitted will be made public in the course of a 
month. 

On December 9, over 160 feet of the Place de 
I'Etoile fell down into the Metropolitan Railway tun- 
nel. A number of trees were also carried away. Some 
fear has been felt for the Arcii of Triumph. It is 
thought that the work of the underground railway 
which crosses the square may endanger it. 

The South Kensington Museum is constantly adding 
to the collection of scientific instruments and models 
of old-fashioned machines. We learn from Industries 
and Iron that they have now made a large number of 
additions of modern machinery and tools such as a 
coal gas purifying house, a Belleville boiler, a launch 
engine, water-tube boilers using liquid fuel, a trans- 
former, steam turbine, etc. Many of the machine 
models are shown in motion. 

The first Bessemer rails ever made were rolled in 
1856, and analysis shows that they had the following 
composition : Carbon, 008 per cent; silicon, traces; 
sulphur, 0'163 per cent; phosphorus, 0428 per cent; 
arsenic, traces; manganese, traces; iron, 9933 per 
cent. At that time tiie pernicious influences of sul- 
phur and phosphorus were not known, and as the 
behavior of the rails was unsatisfactory, their manu- 
facture was abandoned, and not resumed till 1864. 

An imposing monument surmounted by a bronze 
statue, erected to Ferdinand de Lesseps at Port Said, 
was unveiled on November 17. It was the work of 
the French sculptor M. Fremiet. It stands on a small 
artificial island at the entrance to the harbor, so that 
it comes into view immediately one approaches the 
roadstead. The statue is nearly 20 feet high. In one 
hand it holds a map of the Isthmus of Suez and with 
the other hand it points to the entrance of the Canal. 

Locomotives were built for English railroads in 1840 
in the shops of William Norris & Company, which now 
form a part of the Baldwin Works. Four locomotives 
were built to work the Lickey incline of the Birming- 
ham and Gloucester Railway, now a part of the Mid- 
land system. The engines weighed 21,500 pounds and 
the drivers were 48 inches in diameter. One of the 
four is ."iaid to have hauled a train of loaded wagons 
weighing 74 tons up a grade of 2'7 per cent at a speed 
of 9^ miles per hour. 

There were at the close of 1896. 2,284 miles of railway 
owned and operated by the Swedish government. 
There are 7,830 persons employed during the brisk sea- 
son, and the rolling .stock consists of 502 locomotives, 
428 baggage cars, 892 coaches, 3 dining cars, 45 postal 
wagons, 6 combined coaches and baggage wagons, 21 
prison vans and 12,161 freight cars. It is a curious 
fact that 30 tleer were struck by trains, while only 
6 horses and 18 cows were killed and injured in the 
same period. 

A Birmingham company of railway coach builders 
are now constructing a hospital train composed of 
seven ambulance coaches and another concern is build- 
ing a number of steel-plated railway bogie vans. They 
are plated internally and externally with Siemens- 
Martin steel. While they are not strictK' speaking 
armored cars, they are fireproof and would stand a 
considerable assault. The cars are painted and stained 
to resemble teak, the wood of which the other carriages 
used on the Cape lines are now made. 

The army transports "Logan," "Meade" and 
'• Thomas " are model vessels for the carrying of troops, 
and they have an aggregate capacity of 5,000 officers 
and men. The fittings on all of them are most elabor- 
ate, and on the "Logan" include folding metallic 
bunks, supported b\' steel tubes and arranged three 
in a tier. Shower baths and a refrigerating apparatus 
for preserving fresh meat for issue en route are pro- 
vided. A meat-chopping machine is operated by elec- 
tricity and it has a capacity of 500 pounds per hour. 

Special varnish for aluminium is made by soaking 
100 parts of gum arable in 300 parts of liquid am- 
monia. This is heated about an hour and then allowed 
to cool and the varnish is ready for use. The alumi- 
nium to be coated is cleansed with soda and allowed to 
dry in a warm place, and after having covered the sur- 
face with the varnish it is heated in a furnace to a tem- 
perature 300° Centigrade for a short time. After cover- 
ing aluminium with a coating of this varnish, it can be 
painted and polished without any fear of scaling off or 
Clacking. 
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Electrical Notes. 

The Baltimore Fire Department is to have a search 
light similar to the ones which are being made for New 
York for use in fires. 

Abyssinia has a telephone line 300 miles long con- 
necting the capital and the important city. It was 
constructed by a Franco-Russian company. 

The largest stationary steam turbines in the world m 
being built by the firm of C. A. Parsons & Corapaiiy, 
for a municipal lighting plant at Elberfeld, Germany. 
They are 1,400 horse power each. 

Ten thousand horse power will be transmitted from 
Garvin's Falls, fifteen miles from Manchester, N. H., 
to that city for lighting, power and street railway busi- 
ness. The water power is one of the finest in New 
England, and the new enterprise can hardly fail to be 
successful. 

Twenty-five fire alarm boxes have been put into use 
in New York city as an experiment, and if their opera- 
tion proves successful the same apparatus will be gene- 
rally adopted. The boxes are arranged so that two or 
more alarms may be sent simultaneously over the same 
circuit without causing confusion, and each alarm will 
be recorded at fire headquarters. With the present 
system, when two alarms are sent in over the same cir- 
cuit, confusion and delay often result. 

An American company has been awarded the con- 
tract for the supply of all the trolley, feed and span 
wires for the equipment of the lines of the Havana 
Railway Company. The concession to convert the 
principal existinur hor.se and steam tramways in Ha- 
vana into electrically-equipped roads has also been 
granted. There are 54 miles of roiid in all. The feed 
wire will cost not less than $200,000. It "will be the 
largest export contract for electrical wire ever placed 
in this country ; 2,200 iron trolley poles have been 
ordered at a cost of $85,000. According to The Ameri- 
can Exporter, the Havana company has also ordered 
sixty carloads of terra cotta conduit in this country. 

Wireless telegraphic co«imnnication will be estab- 
lished between five of the Hawaiian islands by an 
Anierican company. Although many engineers re- 
garded the connection of the five islands by cable as 
impracticable on account of the coral reefs, an Ameri- 
can company had, says The Electrician, about decided 
to attempt it, as the needs of telegraphic communica- 
tion had grown most urgent. On hearing of the re- 
markable success of the Marconi system, the company 
investigated it and found that it would cost much less 
and be more practical in many ways than a cable. A 
regular telegraph business will be done by the com- 
pany, installing the wireless system. The distance 
over which communication will be established will 
vary from 8 to 61 miles. 

A correspondent of The American Electrician re- 
cently made' use of some telephone apparatus for an 
alarm system. A bank vault was connected with a 
room of one of the officials in the same building, so 
that anyone attempting to enter when the switches 
were on would turn in an alarm. In the vault is a very 
sensitive telephone transmitter, the primary current of 
which is controlled from the receiving end. At the re- 
ceiving end is a complete telephone and the necessary 
switches. When an alarm comes in, the person at the 
receiving end allows the current to pass through the 
primary of the induction coil of the vault transmitter 
and with his receiver can hear distinctly the .slightest 
noise in or near the vault. With the aid of this sys- 
tem it is positively known if the vault is being tam- 
pered with before the police are summoned. 

The ordinary method for the preparation of chromic 
acid to be utilized as oxidizing agent is the following, 
says The Trade Journals Review. Chromium sulph- 
ate is decomposed with lime, and the resulting paste of 
lime, gypsum, and chromium oxide heated to red glow. 
The chromate of lime thus formed is treated with so- 
dium sulphate, which yields soluble sodium chromate 
and gypsum. To liberate the chromic acid we have 
again to add sulphuric .acid, which is bound by the 
lime, yielding more valueless gypsum. In several elec- 
trolytic processes the chromium salt is treated with 
caustic soda ; but the electrolysis again yields sodium 
chromate, sothat both the soda and thesulphuric acid 
are practically wasted. The Farbwerke, late Meister, 
Lucius and BrUning, have now worked out, on a large 
scale already, anew, less wasteful process. They start 
from a solution of chromium sulphate in sulphuric 
acid and fill both the anode and the cathode compart- 
ments with that solution. On the anode, chromic acid 
is liberated, on the cathode, hydrogen ; in the forimi- 
compartment the sulphuric acid concentration increiis- 
es, in the latter it decreases. The anode lye can at 
once be employed for oxidation ; during that reaction 
it is reduced to chromic oxide, which is returned to 
the cathode compartment, while the former cathode 
lye is transferred into the anode chamber. Thus a 
continuous process takes place. The decomposition 
requires 3-5 volts and a current density of 300 amperes 
per square meter. The electrodes ai-e of lead, and the 
temperature of the cells is raised to 50° Cent. 
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JOSEPH HENBY. 

BY CUTLER BEYNOLDS. 



Owing to Joseph Henry's position in the history of 
American science, it has been deemed advisable by the 
citizens of Albany fittingly to celebrate the anniversary 



■**^ 




JOSEPH HENBY. 

of his birth on December 17, as he was born in that 
city one hundred and two years ago. A few years from 
now all evidence will be either hearsay or that which 
is contained in books. Today there live a few who 
recall him as he was far back in the century, when as 
a vigorous young man with residence in Albany, N. Y., 
he astonished the world by the success of some of his 
greatest works. 

Few men of his time have been so active as was 
Henry during three quarters of a century. When 
contemplating the long list of inventions, most of them 
world famous, placed to his credit, it is cause for 
wonder, intermingled with admiration, that one man 
was able to do so much and do that remarkably well. 
Faraday's experiments in electricity established his 
name, never to be erased from the roll of great men ; 
but one finds in reviewing the life-work of Henry 
equally as many and as valuable inventions, or more 
properly speaking additions to the sum total of scien- 
titic knowledge of the world, the product of a wonder- 
fully organized mind. There were bright minds here 
and there, in Great Britain, France, Germany and 
Italy, at work upon similar lines of scientific develop- 
ment. Each made discoveries of great value, but the 
sense of satisfaction must be great to-day to every 
American to read that Henry aiitedated ea(5h of them. 
They worked until they produced something new, but 
Henry was like the combination of all of them, and, 
moreover, preceded them in each case. A report com- 
ing from Europe, by slow process in those days when 
there was limited interchange of thoughts between 
two continents, of some striking invention would be 

-f. hy the printed paper on the same subject from 
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Henry, showing that none could equal him in bis 
march. 

Prof. Joseph Henry was born in Albany, N. Y., De- 
cember 17, 1797, and spent the greater part of the first 
thirty-five years of his life there. It was there that 
he attended school, in the Albany Academy, organized 
in 1813, being one of the 92 pupils first enrolled. His 
grandparents on both sides came to this country from 
Scotland, landing on June 16, 1775, the day befori 
the battle of Bunker's Hill. When seven years 
old he went to Galway, Saratoga County, to reside 
with his maternal grandmother, and he continued 
there some time, as his father died before he could 
make any other arrangements for young Henry's 
future. He was sent to the district school, where 
Israel Phelps was master, and at ten entered the ser- 
vice of Mr. Broderick in his village store, but through 
the latter's kindness was allowed to attend afternoon 
sessions of the school. 

When fifteen years of age he returned to Albany to 
enter a watchmaker's shop. Strange as it may seem 
to those who realize how modest and retiring was his 
character in later years, he shortly gave way to the in- 
clination, aroused by attending his first play on a 
visit to Albany, and cast his lot with theatrical 
people. For this he spent all his spare money and be- 
came an expert in preparing stage mechanism. Per- 
haps this was but a second stepping-stone toward the 
combining of materials in scientific instruments. He 
joined the private theatrical association in Albany 
styled "The Rostrum," and the originality of his 
scientific effects gained somewhat of a reputation for 
him. When the watchmaker left Albany young Henry 
liad free rein to follow his vocation, dramatized a tale 
and produced a comedy. What a contrast to his other 
papers for fifty 
years after ! A 
second acci- 
dent, but this 
a physical one, 
confined him 
to the house, 
where he con- 
tinued his ac- 
quaintance 
with books. 
These were 
p h i I osophical 
works which 
he took up, 
and they pro- 
duced a train 
of thought 
that eflfaced 
recollection of 
the stage. It 
was then the 
serious think- 
ing of his life 
commenced 
and marked his 
coming to the 

Academy as an advanced student under Dr. T. Romeyn 
Beck ; but he was obliged to pay his way by teaching 
in a district school. Then he became an assistant 
in the Academy, and again 
a private tutor in the family 
of Qen. Stephen Van Rens- 
selaer. In 1826 he was en- 
gaged in a surveying expedi- 
tion under the State, and laid 
out a road through the south- 
ern counties. Had the appro- 
priation for continuing simi- 
lar work passed, Henry might 
have continued as a success- 
ful surveyor ; but it did not, 
and this brought him to the 
turn in the road again that 
led to success as a scientist. 
The vacant chair in mathe- 
matics and natural philoso- 
phy in the Academy offered 
was accepted, and his re- 
searches dated from that 
time. He associated himself 
with the Albany Institute 
while a tutor in Gen. Van 
Rensselaer's family, the latter 
being the president of the 
Institute, and Henry's first 
paper, presented October 30, 
1824, when he was 26 years 
old, was: "On the Chemical 
and Mechanical Effects of 
Steam." He illustrated this 
by apparatus prepared by 
himself. He demonstrated a 
striking paradox, that the 
jet of steam will not scald the 
li.and at a prescribed near dis- 
tance from the jet, provided 
the steam be su£Bciently hot. 
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Prof. Henry's home was No. 105 Columbia Street. 
The location is within sight of the new Capitol, per- 
haps 300 yards distant. It struggled hard apparently 
to survive its century of usefulness, for the old house 
was torn down this centennial year after appearing for 
ten years in most dangerous condition. 

Among Henry's early friends were Hon. George W 
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INDUCTION COILS VSED BY HENBY TO INVESTISATE 
THE DISCHABOE OF LEYDEN JABS. PBINCETON 
UNIVEBSITY HITSETTM. 

Carpenter, Dr. Philip Ten Eyck, Thomas Hun, M.D., 
and Orlando Meads. Carpenter was at first a student 
under him, then, in 1828, when seventeen years old, 
first assistant engineer in the United States service, and 
in 1830 a tutor in the Academy. He not only helped in 




THE riBBT HAGNETS WITH SEVEBAL LAYEBS OF INSULATED WIBE, 1828. 



preparation of the apparatus for the test of the tele- 
graph, but was one of that select group present when 
the demonstration was made. Mr. Carpenter is still 
living, and resides in Albany ; sound in body and in 
mind, although in his eigthy-ninth year. He states 
from personal knowledge that it was in the northwest 
corner of the basement of the Academy that Henry had 
his laboratory. The first experiments, however, were 
conducted in a room up stairs. The wire was strung 
about, the ceiling of this room, and in one window was 
placed the apparatus, consisting of magnet and small 
bell. Many wrongfully suppose, from historical ac- 
counts, thatitwas the tinkling of this bell that thrilled 
the audience, certainly a gathering not appreciative of 
what was being manifested, but the bell itself did not 
move. It has a brass clapper, but the sound was pro- 
duced by the striking of a steel rod against it. This 
little bell that played so important a role is now owned 
by Miss Caroline Ten Eyck, of Albany. 

This bell measures \% inches in height, and \% 
inches in width at the mouth. It served as a part of a 
sounder, and as Mr. E. N. Dickerson remarked some 
years later in a lawsuit, " the thing was perfect as it came 
from its author, and it has never been improved frotn 
that day to this as a sounding telegraph." More strik- 
ing still was the remark that the idea of Morse of im- 
pressing an alphabet upon strips of paper was aban- 
doned, and people have gone back to the way Henry 
demonstrated it in the Academy that day, reading the 
signals by sound. This test was made in 1830. What 
led UD to this discovery was his experiment with mag- 
nets. He commenced the study in 1828. exhibiting be- 
fore the Albany Institute a small-sized electro-magnet 
closely wound with silk-covered copper wire (see engrav- 
ing). The former plan had been to insulate the bar or 
core. By his compact method he obtained more turns, 
which were also more nearly at right angles with the 
magnetic axis, and thereby gained greater power. To 
Henry the world is indebted for having first construct- 
ed the magnetic "bobbin" which has come into uni- 
versal use in electro-magnetism. In 1830, assisted by 
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Br. Ten Eyck, he tried largej bars of soft iron, and 
about one he wound 540 feet of copper wire in nine 
coils of 60 feet each, which coils surrounded the branches 
of the horseshoe. By properly connecting the pairs of 
wires he obtained a wonderful increase in power. This 
magnet was suspended in a rectangular wooden frame. 
The lifting power was 650 pounds and only a single bat- 
tery was used, consisting of two concentric copper cylin- 
ders with zinc between, the zinc surface measuring only 
f of a square foot, with only a half pint of dilute acid. 
Evidently Henry was aroused to make researches by 




BELL VSED IN THE FIBST TELEOBAFH EXFEBIHEIII, 
1830. ACTUAL SIZE. 

the strong desire to expound before his class more than 
was contained in the text books. The late Prof. 
James Hall, the renowned geologist, attests what has 
been said about the invention of the telegraph from 
his own experience, in the following words, after de- 
scribing the arrangement of the circuit : 

" And at one termination of thie, in the recesB of a window, a bell was 
fixed, while the other extremity was connected with a galvanic appara- 
tus. You showed me the manner in which the bell could be made to 
ring by a current of electricity transmitted through this wire- and you 
remarked that this method might be adopted for giving signa B by the 
nnging of a bell at a distance of many miles from the point of its con- 
nectiou with the galvanic apparatus." 

It is entirely unnecessary to indulge in discussion of 
the precedence of the Henry and Morse early develop- 
ments of the telegraph, for the matter was decided by 
a committee of the Smithsonian Institution, whose 
business it was to investigate and which determined 
that Henry was the originator, and 
more forceful even than this is what 
Morse said regarding how he com- 
menced his experiments three years 
later than Henry's practical de- 
monstration. 

Morse's telegraphic apparatus 
lacked the powerful magnets that 
Henry invented. It was shown in 
court that his invention, embrac- 
ing his system, would have failed 
had not Henry's invention in this 
line helped him to surmount the 
difHculty. Morse, having worked 
out a practical telegraphic system, 
has been given credit in the popu- 
lar mind for the whole, but the 
work accomplished by Henry made 
it possible for Morse to render his 
system practicable. In spite of the 
rivalry between the two inventors 
and all that was said at the time in 
disputing the claims of priority for 
the two by their supporters, Henry 
brightened Morse's darkest hours, 
between 1839 and 1843, by encourag- 
ing him, which goes to prove that 
Henry was satisfied with discovery, 
and was only too glad that others 
might benefit pecuniarily. The 
letter that Henry wrote to Morse 
refers to a prospective test of the 
latter's invention in practice by a 
line of forty miles, connecting Balti- 
more with Wasliington : 

" Princeton College, T'ehmary 24. 1842. 
" My Dear Sir : lam pleased to learn that 
yon have again petitioned Conjress in refer- 
ence to your telegraph; and I most sincerely 
hope yon will succeed in convincing nur Re- 
presentatives of the importance of the in- 
vention. . . Science is now fully ripe for 
this application, and I have not the least 
doubt, if proper means be afforded, of the 
perfect success of the invention. With my 
best wfshes for your success. 1 remain with 
much esteem, Yours truly, 

'• Joseph Henry." 

In December, 1843, the sum of 
$30,000 was appropriated, passing 
the House of Representatives on 
February 2;!, 1843, and the Senate 
on March 3. The four wires were 
extended, and on May 24, 1844, the 
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first luessat^e was sent. The success led to many in- 
ventions all over the country, and they to many law- 
suits brought by and against Morse. These brought 
out the priority of claims, and rivalry between Morse 
and Henry was engendered. Henry was defended by 
the Regents of the Smithsonian Institution, who certi- 
fied to the priority of Henry^s researches and indorsed 
his claims, which were: 

* 1. PreviouB to my inveBtigatioii^, the meane of developlDg magnet- 
iem in soft iron were imperfectly understood, and the electro-maenet 
which then existed was< inapplicable to the transmiBBion of power to a 
distance. 3. I waB the firat to prove by actual experiment that ia order 
to develop magnetic power at a distance, a (galvanic battery of intensity 
must be employed to project the current through the long conductor, 
and that a magnet surrounded by many turns of one long wire ma^ be 
used to receive the current. 3. I was ihe first actually to magnetize a 
piece of iron at a distance, and to call attention to the fact of the ap- 
plicability of ray experiments to the telegraph. 4. I was the first to 
actually sound a bell at a distance by means or the electro-magnet. 5. 
The principles I had developed were applied by Dr. Gale to render 
Morse's machine effective at a distance. The results here given were 
among my earliest experiments, in a scientific point of view considered 
then of ranch less importance than what I subsequently accomplished ; 
and had I not been called upon to give my testimony in regard to them, 
I would have suffered thera to remain without calling public attention 
to them, a part of the history of science to be judged of by scientific 
men, who are the best qualified to pronounce upon their merits." 
(Smithsonian Report for 1857.) 

It was Henry who explained the difference between 

*' intensity" and "quantity" to Morse, and L. D. Gale 

testified that he saw the imperfection in Morse's work 

and advised him that — 

" The sparseness of the wires in the magnet coils and the use of the 
single cup battery were to me, on the first look at the instrument, ob- 
vious marks of defect, and I accordingly suggested to the professor, 
without giving ray reasons for so doing, that a battery of many pairs 
should be substituted for that of a single pair, and chat the coil on each 
arm of ttie magnet should be increased to many hundred turns each ; 
which experiment, if 1 remember aright, was made on the same daf 
with a battery and wire on hand, furnished, I believe, by myself, and it 
was found that while the original arran^ment would only send the 
electric cnrrent through a few feet of wire, say 15 to 40, the modified 
arrangement would send it through as many hundred. Although I gave 
no reasons af. the time to Prof. Morse for the suggestions I had pro- 
posed in modifying the arrangement of the machine, I did so after- 
ward, and referred in my explanation to the paper of Prof Henry in 
the 19th volume of the American Journal of Science, page 400 and on- 
ward. . . At the same time I gave the suggestions above named, 
Prof. Morse was not familiar with the then existing state of the sci- 
ence of electro-magnetism. Had he been so, or had he read and ap- 
preciated the paper of Henry, the BU^estions made by me would 
naturally have occurred to his mind as tney did to my own. . . Prof. 
Moree professed great surprise at the contents of the paper when I 
showed It to him." 

There is no question regarding the serious handicap 
placed on Henry's labors through lack of funds. This 
did notso much affect the needful purchases for science, 
which were, however, a tax ; but cramped the time 
which he could devote to research. In both ways the 
remedy was advantageously found in one who was his 
most intimate friend during the time that he was work- 
ing in the Albany Academy. This man was Dr. Philip 
Ten Eyck. The friend relieved Henry of the labor of 
making many of the parts of the now famous telegraph 
machine, supplying them from his own purse and con- 
tributing to Henry^s curtailed time by working in the 
basement while Henry attended to his classes on the 
main floor above. So indefatigable was Dr. Ten Eyck 
ia collaboration with Henry that it would be negli- 
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gence whenever speaking of the work of those days 
and the invention of the telegraph to omit his name; 
and though much thought in solving the wonderful 
problem came from the former, the doctor friend 
never uttered any detraction from the fame of Henry. 
The participation of Ten Eyck was so prominent and 
is made to appear so authentic from many sources that 
the two names must continue to be interwoven in thf 
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telling of what was done. Dr. Ten Eyck was selected 
to take Prof. Henry's place when he resigned in 
November, 1832, to accept the professorship of natural 
philosophy in the College of New .Jersey at Princeton. 

'In 1887 Prof. Henry visited Europe, the object of this trip, as stated 
in hie own words, being: 1. The formation of personal acquaintance 
with men of science which may be the basis of future correspondence 
on scientific subjects. 3. The study of the modes of instruction in 
science. 3. The methods of making; original researches in the differ- 
ent branches of science. In short, to make such attainments as may 
be useful either in the way of my duties as an instructor or in reference 
to my own researches and which cannot be obtained from books. 

" As I feel considerable strength on some subjects of science. I shall 
not be ashamed to show my ignorance on others by asking questions 
even of an elementary nature.'" 

While in Europe he had many delightful inter- 
views with Faraday, profitable and 
pleasurable conversations to both. 
With Wheatstone, who was then 
professor of experimental philoso- 
phy in King's College, he talked of 
magnetic circuits. In Paris he met 
Gay-Lussac, Arago, Biot, Becque- 
rel, and De la Rive, and on his 
travels L)r. A. Dallas Bache (died 
1867) proved a valued companion. 
Dr. Bache's father, Richard, was ;. 
son of the only daughter of Benja- 
min Franklin. At Paris Henry was 
unable to speak the language, but 
he met there, studying medicine in 
the Latin Quarter, Thomas Hun, 
M.D., of Albany (1808 — June 3, 
1896), whom he knew well at the 
Academy, and he acted as an inter- 
preter. To this day it is quoted 
that Hun, although a prominent 
physician, was proud to style him- 
self " Mouthpiece of his Majesty." 

Henry was ever weighing his mo- 
ments, that he might yield the 
greatest profit to science. Strange- 
ly indeed, while he knew he had 
remarkable ability, it cannot be 
pointed out that he ever so de- 
clared himself vauntingly. 

He was obliged to earn a liveli- 
hood, and this he considered as a 
millstone. It was, during the early 
years of his life, like so much work 
before play, his play being deeper 
work than ever. When new posi- 
tions were offered to him, he did 
not think what advancement in 
fame attached to them or what the 
financial gain might be, but onl\ 
how much time he would |have for 
his precious researches after he had 
each day fulfilled the quota of work 
to supply the body with food. If 
the new position might place him 
in ease, yet rob him of hours for 
scientific study, he could not aee 
how he should better himself by 
accepting the offer. 

Even at so youthful an age as 
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that of his election to fill the chair of Natural Philo- 
sophy at Princeton (November, 1833, aged 35), he was 
regarded as the leading man of science in America. 
Prof. Benjamin Silliiiiau, of Yale, in urging his appoint- 
ment wrote : "Henry has no superior among the scien- 
tific men of the country ;" and Prof. James Renwick, 
of Columbia, added : '• He has no equal." It is need- 
less to say his election was unanimous and Princeton 
was the gainer. So varied was his learning that in 1833, 
while Dr. Torrey was in Europe, Prof. Henry filled his 
chair of chemistry, mineralogy and geology, and sub- 
sequently he lectured on astronomy and architecture. 
Here he even found time to make researches in the 
college laboratory, constructing an original form of 
galvanic battery, so arranged as to bring into action 
any desired number of elements, from a single pair to 
eighty-eight. 

His studies brought about discoveries in electrical 
self-induction, combined circuits, oscillation of electri- 
cal discharge, on "a simple method of protecting from 
lightning, buildings covered with metallic roofs," mole- 
cular physics, simple forms of heliostat, phosphoro- 
genie emanation, relative heat-radiatiiig power of solar 
spots, phenomena of fluorescence, electricity obtained 
from a small ball filled with water and heated bj- a 
lamp, new method of determining the veldcity of pro- 
jectiles, sonorous flames passing into a stove pipe, 
flow of water jets under varying conditions, rela- 
tive angle of vision formed by a moving body, or- 
ganic dynamics, derivation of species and affilia- 
tion of specific forms, limit of perceptibility of a 
direct and reflected sound, the thermal telescope, 
electric engine, which was the forerunner of the 
great principle we now enjoy so extensively in the 
motors of various kinds. 

The Act of Congress, approved August 10, 1846, 
established the Smithsonian Institution for pro- 
motion of science, employing the liberal bequest 
of James Smithson, of London. Henry was made 
its first secretary, December 3, 1846, and actual 
director. He was afraid that his duty to the In- 
stitution would prevent him from making further 
research as at Princeton, and he questioned 
whether : " If I go, I shall probably exchange 
permanent fame for transient reputation," mean- 
ing that fame signified material gain forthe scien- 
tific world. But he found the work so compatible 
with his ideas that in 1847 he declined a call to 
the Professorship of Chemistry in the Medical De- 
partment of the University of Pennsylvania, de- 
spite the urging of his friend Dr. Robert Hare and 
the salary, more than double that he was receiv- 
ing at Washington. 

He brought his scientific service to the use of 
the light-house board, geological, meteorological 
departments, and aided in establishing observato- 
ries. How he could find the time, it is hard to say. 
Late in life (1875-77) as chairman of the com- 
mittee of nxperimentspf the United States Light- 
House Board, he conducted half a hundred ex- 
periments, and some of the nature that reasonably 
lead one to suppose that had he continued to live 
a little longer, he, with his mind well furnished 
with electrical data, would have given us the 
wireless telegraph. Through his efforts he secured 
to the government the free use of the Atlantic 
cable for transmission of in^portant dispatclies re- 
garding astronomical discoveries, and the Royal 
.Geogi'aphical Society passed a resolution of thanks 
in. recognition of the good service. London also 
honored him in the "freedom of the city " on his 
visit, and three steamship companies asked the privi- 
lege of conferring free transportation. 

Josepli Henry died May 13, 1878. Pitting memorial 
exercises were held in the hall of the House of Repre- 
sentatives, Vice President Wheeler presiding, and ad- 
dresses were given by several prominent men. 



The fig industry continued to be a failure until the 
Agricultural Department at Washington sent Mr. 
Walter T. Swingle to the countries bordering on the 
Mediterranean to look up the industry to see what was 
needed to make a success in California. He came to 
the conclusion that the blastophaga was the true 
means for the successful cultivation of figs, and he sent 
some 300 capritigs (the uncultivated male fig) each fruit 
containing many of the blastophaga. They were 
wrapped in ten different packages of thirty each and 
were sent at different seasons of the year. Most of 
these shipments arrived safely at a fig ranch in Fi-esno 
and were at once hung up on various fig trees. In 
due time the flies hatched out and proceeded to enter 
the Smyrna figs, or rather the figs on the trees grown 
from cuttings which were imported from Smyrna. 
The result is there will be this year for the first time 
in the history of the State, a lull crop of Smyrna figs. 
The caprification is necessary to the maturing of the 
fig, as can be proved. At Smyrna the people gather 
the capritigs, which grow wild in the mountains, and 
attaching sticks to them throw them among the foliage 
of the trees, the sticks lodging in the branches and 
holding the caprifigs among the fruit. 

The principle involved is very simple. The fig 
Huwtu' depeuua upou iiuitscu lo leitUizt! it, as du a 
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California Fig Culture. 

Although California has often been called the land 
of the orange and the fig, there have been, in fact, very 
few figs grown in the State, and these have been of a 
poor quality. According to The New York Evening 
Post, from which we glean our facts, more than sixty 
varieties have been, from time to time, introduced 
from various parts of the world and carefully nurtured 
and planted at the experiment stations, only to de- 
monstrate that they would not bear in the United 
States, or at least in California. Only the White 
Adriatic and the Black Mission are relied upon to pro- 
duce crops. The Mission fig, like the Mission grape, 
was introduced from Spain by the early Franciscan 
friars, and their successors have been able to add only 
one species to the fig culture in California, and that is 
the White Adriatic. Neither of these figs is very 
satisfactory, and they do not offer much competition to 
the Smyrna fig, the importations of which amount to 
$2,000,000 per annum in value. Cuttings of Smyrna 
figs were brought into the State direct from Smyrna 
in the latter part of the eighties, and the cultivation of 
the fig was attempted without the aid of the fly called 
"blastophaga," which assists in the maturing of the 
figs. 
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number of others, among them being tlie orchid. Tlie 
fig itself is a sort of a pot of seeds, and flowers, the 
flowers growing internally. In the Smyrna and in all 
other edible figs, the flowers are female, and do not 
secrete any pollen. 

The caprifig is of a doubtful status. Some botanists 
regard it as tlie male tree of the fig, while others de- 
clare it is not only an entirely distinct species from 
any female fig-tree known, but the probabilities are 
that it is of a different genus. However this may be, 
its flowei-s are all male — that is, all of its flowers that 
the blastophaga permits to come to maturity. This 
fly enters the fruit when the latter is very small, and 
dei)Osits its eggs in the flowers closest to the stem, fill- 
ing the rows with eggs as high up as the center of the 
receptacle. When maturity is reached, the flies are 
ready to emerge, and the large end of the fruit being 
then slightly opened, they make their way out of the 
fig through that orifice. 

When the insect passes up — or rather down — ^through 
the stamens of the male flowers, her hairy coat be- 
comes loaded with the pollen which the anthers emit. 
With this she flies out, and, becoming herself ready to 
deposit, she seeks a new f;g, and either entering it 
through a natural breech or boring her way in, she 
seeks the flowers in which to insert her eggs. Once in 
the fig the blastophaga never gets out, but dies there, 
and is eaten by the eater of the fig. One fly finds the 
cells in which it deposits none too numerous, for it 
lays about three thousand eggs. 

This branch of the industry opens many important 
questions. Would different varieties of the caprifig 



impart to the edible fig different flavors ? What varie- 
ties of the caprifig go with particular varieties of the 
edible tig, etc. ? The trees are extremely hardy, and no 
horticultural industry in the State would be more 
profitable than fig raising if it could be made a success. 
There are about seventy five known varieties of the 
caprifig. Only a few of these are in California. As 
rapidly as possible the flies are being acclimated, and 
they will be spread broadcast over the State, being 
placed upon ranches. By this means, if the colony in 
one part of the State should be destroyed, a new supply 
could be had. 

< < ■ >» 

Thu SclentlAc American Supplement, 

Now that the subscriptions of many of our patrons 
are expiring, we wish to call attention to the advan- 
tages which our readers will secure by reading the 
Scientific Ambricajj Supplement. This journal 
was founded in 1876, with a view to giving an oppor- 
tunity for the publication of many long articles, work- 
ing drawings, notes, sketches of tra\-eland exploration, 
etc., whicli could find no place in the Scientific 
American. proper, and while both these papers are en- 
tirely distinct, one is truly the complement of the other, 
and those who receive both papers can be assured 'of 
keeping in close touch with what is going on in the 
scientific world. The Supplement publishes 
each year 3,500 articles and notes varying in 
length from a few lines to many columns. These 
articles are illustrated each year by over 1,300 
illustrations. One of the most valuable features 
of this unique periodical is the series of lectures 
and addresses which are given both at home and 
abroad. A stenographer with scientific training 
attends many of the most important lectures 
which are delivered in the United States, and 
makes careful stenographic reports exclusively for 
the Scientific American Supplement, which 
reports are in turn revised by the lecturers them- 
selves, and, when necessary, are adequately illus- 
trated from sources available only to the authors. 
These lectures are published weekly during the 
season, and in the present year no less than 140 
addresses have been printed in the Supplement, 
many of them being illustrated. It should be 
remembered that there is a certain class of litera- 
ture whicli does not get into book form for many 
years ; we refer exactly to the kind of information 
which is given in these lectures. The professors 
and scientific men who give the lectures do not 
have time for book writing, and for this reason the 
value of these lectures, whicli represent their best 
thoughts and efforts, will be patent to all. The 
shorter notes are selected with particular refer- 
ence to the needs of the readers of the Supple- 
ment and are on all subjects. A column of 
"Selected Formulie" gives directions for making 
modern preparations of all kinds and is a most 
valuable feature. "Trade News and Notes "is a 
column of selections from German technical 
papers which are exclusively published in the 
Supplement. A page of Trade Suggestions from 
United States Consuls enables the readers of this 
paper to be kept informed of the condition and 
wants of trade all over the world, and the reports 
are published almost as soon as the daily " ad- 
vance sheets " from which tliey are compiled. A 
specimen copy of the Supplement will be sent 
free on application to any of our readers who may 
be unfamiliar with this periodical, and those who 
liave already subscribed to the Scientific Ameri- 
can can obtain the Supplement at reduced rates by 
subscribing immediatelv. 



Ulectrlc Railroad Cars In Belgium. 

A series of tests have recently been carried out in 
Belgium in order to demonstrate the practicability of 
electrically-propelled cars on the railroad lines of that 
country. The tests have been carried out by the rail- 
road administration on the lines radiating from Ant- 
werp. Tliere are at present five of these cars, which 
are of some length and carry 75 passengers, with first 
and second-class compartments. At each end of the 
car is a glass protected platform for the motorman. 
The accumulator system is used, and the car makes 
the distance from Antwerp to Brussels without re- 
charging en route ; the normal speed is 75 kilometers 
per hour. The cars are of an elegant pattern, and the 
construction is made as light as possible ; they are 
divided into compartments by lateral partitions, ac- 
cording to the general European practice. These par- 
titions are composed in the upper part of glass panes, 
so that the lighting of the car will be well distributed 
throughout. A powerful projector is carried in front, 
which illuminates the road for a distance of 150 meters. 
The administration, after a number of tests made 
under practical conditions, are satisfied with the sys- 
tem, and are preparing to double the number of cars in 
the near future. 

♦ I « ■ ♦ 

The Westinghonse Company is constructing at their 
East Pittsburg shops a 1,500 horse power gas engine. 
It is 37 feet high, 13 feet 4 inches wide, and 44 feet long. 



© 1899 SCIENTIFIC AMERICAN, INC. 



December 23, 1899. 



A NEW BOTABY ENGINE. 

An ingenious rotary engine, in which the steaiu is 
used expansively, has been patented by William F. 
James, of PhcBnix, Arizona Territory. 

Fig. 1 of the accompanying illustrations is a per- 
spective view of a compound engine ; Fig. 2 is a cross- 
section, showing the cut-off valve and abutment ; 
Fig. 3 is a detail section, showing the valve in a differ- 
ent position. 

The cylinder casing is provided with two recesses, 
one of which serves as an exhaust-chest and the other 
of which receives the abutment. The piston upon 
which the abutment bears consists of a block, C, 
secured to the outer surface of the piston disk so as 
partly to close the steam space. Secured to the block, 
C, is an inclined plate resting on the piston disk. By 
placing packing plates between the inclined plate and 
the block, C, the depth of the piston in a radial direc- 
tion may be regulated. The abutment. A, is hinged to 
the outer casing so as to swintr up or down in obedi- 
ence to the action of the rotating piston. The abut- 
ment is provided with an extension engaging the wall 
of the recess ; the swinging movement of the abutment 
is therefore limited. By this means the disk is relieved 
of the pressure of the abutment without destroying 
the steam-tight contact. A steam port extends 
through the abutment and opens at the swinging 
end so as barely to clear the wall of the steam 
chamber. When the, abutment is in the position 
shown in Fig. 2, steam is admitted through ports in 
the abutment recess. To avoid the jar due to the seat- 
ing of the abutment upon the disk, a dash-pot is em- 
ployed, entering a hole, B, in the casing. 

In order to work the steam expansively, a rotary cut- 
ofl valve is employed, which is geared with the piston 
shaft. The gears are of such diameter that the valve 
and shaft rotate synchronously. 

By providing the engine with two or more cylinders 
the pistons are placed oposite each other, so that there 
are no dead centers. 

It i.s the inventor's intention to use his rotary engine 
in connection with a novel life-boat which he has 
patented and which we described in our issue of Octo- 
ber 3, 1896. 



SOME OSTBICH STOBIES. 

The ostrich is a curious and remarkable bird, with its 
enormous body, long legs and small head. The ex- 
periences of the ostrich farmers, both in' Africa and 
America, are most interesting, and there are tales 
without number of the strange antics of the curious 
birds. Naturally the first thought which occurs on 
seeing an ostrich is. How fast can it run ? When feed- 
ing, the stride is only from 20 to 22 inches ; when walk- 
ing, but not feeding, the stride is 2G inches, but when 
terrified the bird possesses wonderful sprinting quali- 
ties and takes steps varying from ll\ri to 14 feet. Tak- 
ing 12 feet as the average, they would cover 
about 25 miles an hour, but the stories of birds 
traveling a mile a minute are open to question. Other 
traits of which we are always hearing is their lack of 
both suspicion and intelligence. Bushmen clothe 
themselves in one of their skins, and under cover of 
this go near enough to kill them with poisoned arrows. 

When the bird considers that he has distanced his 
pursuer, he often puts his head in the sand, thinking he 
has thereby made himself invisible. Sometimes when 
. hotly pursued he turns upon his enemies and gives se- 
vere wounds with his feet. The habits of ostriches are 
not particularly attractive. They eat fruits, game, 
vegetables, leaves, tender shoots, insects, snails and 
any other food that can be picked up, including all 
kinds of indigestible substances, whicli they swallow 
from stupid voracity. They are equally foolish about 
laying their eggs; they often begin before the spot has 
been fixed upon for the nest, and the solitary eggs are 
often found lying forsaken all over the district fre- 
quented by the ostrich. The nests are simply holes in 
the sand and vary from 3 to6 feet in diameter. In these 
are laid by a single bird, or many in company, from 
twelve to fifty or sixty eggs. They are incubated by 
night and left to the heat of the sun during the day. 
The males assist in the incubation and also in taking 
care of the young until they can provide for them- 
selves. When the ostrich chicks are as big as a com- 
mon fowl, they run with great rapidity. 

Europeans do not care for the taste of the ostrich 
eggs, but bushmen are very fond of them. They 
weigh from two to three pounds and are equal to 
twenty-four hen's eggs. The flesh somewhat resembles 
turkey, but is very tough. It will be remembered that 
the ostrich has been known from remote times, and 
their brains were served up as food on the tables 
of the Romans, and are referred to even in the book 
of Job. 

Ostrich farming has already become a considerable 
industry, in this country, as our readers will retnem- 
ber. Down in Florida, on an ostrich farm, there is an 
ostrich which acts as watchman, and woe betide the 
colored gentleman fond of taking fowls which do not 
belong to him. Such a person was nearly killed by 
this bird while he was attempting to steal some pheas- 
ants. This interesting bird, which has been dubbed 



" Napoleon," patrols the camp every little while, giv- 
ing at intervals a cry which may be said to mean " All 
is well." If anything alarms him, heat once commu- 
nicates it to his companions by a series of yells as he 
advances to the attack. The Brooklyn Eagle recently 
gave an interesting account of the method of proced- 
ure of this bird. 

When fighting, the ostrich attacks his opponent with 
his feet with a series of lightning-like but terrific for- 
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struck him, and if the blow had caught the negro 
squarely, it would undoubtedly have killed him. As it 
was the blow was a glancing one upon the thigh, which 
ripped it open and exposed the bone, and for a time it 
was thought the poor pheasant thief would bleed to 
death. The fame of this episode has naturally caused 
the pheasants' quarters to be shunned by other depre- 
dators, but notwithstanding this fact. "Napoleon" 
still keeps guard, and the colored folk of the neighbor- 
hood need not have any other lesson. 

One of our California correspondents recently took 
a photographer to the South Pasadena ostrich farm, 
and after their views had been taken, it occurred to 
him that a.picture of himself on a full-grown, native 
male ostrich would be interesting to the readers of the 
Scientific American. He req^uested an attendant 
to catch a bird and cover his head with a sack, which 
done he vaulted upon the creature. Immediately the 
photographer adjusted the camera and the attendant 
snatched the hood from the head of the bird, which 
immediately rushed away. The venturesome scribe 
slid safely to the ground after the first hundred yards 
had been traveled. History records the fact that the 
natives of Abyssinia frequently ride upon ostriches, 
but it is not likely that this amusement will become 
very popular on the ostrich farms of America. 



JAMES' EOTAEY ENGINE. 

ward kicks. The power behind these efforts would 
make any government mule die with envy, and when 
it is known that the feet themselves are like ordinary 
railroad spikes, and ostriches have been known to dis- 
embowel a horse, it can be imagined what chance an 
unarmed person would stand in a fight. "Napoleon" 
stands nearly 10 feet high and weighs over 400 pounds. 
He is a bird of unusual intelligence, and during the day 
he is violent enough for ordinary purposes. At night, 
however, he becomes a true demon, and often his keep- 
er is obliged to stand at- a distance ; and to see his 
keeperforce "Napoleon" backtohispenevery morning, 
with a large fork, is one of the sights of the ostrich 
farm. The enormous bird screeches with rage and 
strikes out with his feet, all the while slowly giving 
way. 

One night those on the farm were awakened by a 
most ternlic series of noises. Mingled with the roars of 



THE OSTBICH AS A BEAST OF BTTBDEN. 

"Napoleon" were the agonizing shrieks of a human 
being. Rushing to the pens, the cause was soon dis- 
covered. There, careening wildly, was a negro, and at 
his heels followed "Napoleon." The sight was laugh- 
able had it not been of a rather serious order. The 
ostrich would strike out and the negro would make a 
zigzag run. In the bright moonlight the negro's face 
was blanched white with the fear of death, and his 
cries for help moved even the hearts of the attendants 
to mercy. Finally the negro reached the fence and 
made an effort to get over but the bird with a final effort 



Automobile Neivs. 

■ In Dakota thrashing engines have been used to haul 
several wagon loads of grain. As many as ten wagons 
can be transported with the aid of a powerful traction 
engine. 

Fire Chief Croker, of New York city, has been using 
a steam automobile for going to fires. The results 
have been so very satisfactory that the use of motor 
vehicles will undoubtedly be considerably extended 
in the Department in the near future. 

It is likely that automobiles will be shortly permitted 
to enter Druid Hill Park, Baltimore. The Park Com- 
missioners recently took a ride in an electric vehicle to 
observe its effect upon the horses. They passed about 
400 teams during their ride, and only about 2 per cent 
of the horses showed any fright, and even these were 
easily controlled by their drivers. 

The Cycle and Automobile show will be held at 
Madison Square Garden during the week following 
January 20, 1900. Nearly all of the space, even in the 
galleries, has already been taken. In fact, it will be' 
impossible to accommodate any more automobile con- 
cerns that may desire to exhibit heavy vehicles, for any- 
thing which is now given space must be light enougli 
to be carried up on the balcony. 

An automobile fire pump is being tested in Paris. 
The electric motors are operated by a storage battery, 
and it is arranged so that the power can be changed 
from the propulsion of the wagon to that of driving 
the pumps. The cost of operating an electric cab in 
Paris is, according to The Automobile, $3.97 a day. 
The calculation is based upon the supposition that the 
distance traveled per day is 37 miles, of which 9 are to 
and from the depot and 28 on the trips. 

At AlenQon, France, motor carriages are used for city 
ambulance work. The motor quadricycle is coupled 
to an ambulance carriage of the Lagogue pattern. Its 
purpose is to go to the succor of some injured person 
some distance from the town. The driver fetches the 
doctor and places him comfortably on the front seat 
of the motocycle. On arriving at his destination, the 
doctor immediately attends to the needs of the injured 
person. If necessary the patient is placed in the am- 
bulance-carriage, and all return with all possible speed 
to the hospital. 



Tlie Current Supplement. 

The current Supplement, No. 1351, has many ar- 
ticles of unusual importance. "Long-Span Bridges" 
is the first installment of a valuable series forming an 
address by Prof. W. H. Burr, of Columbia University. 
It is fully illustrated. "The Highest Aim of the 
Physicist" is by Prof. Henry A. Rowland. "The De- 
velopment of Iron Manufacture in the United States 
in the Past Seventy-five Years" is by John Fritz. 
" The Rapid Seasoning of Wood Through Electricity" 
is an illustrated article describing a new process. 
"New Method of Designing Fabrics" is a fully illus- 
trated article dealing with Herr Jan Szczepanik's re- 
markable photographic process. It is accompanied 
by 40 engravings. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

TREE FELLING DEVICE.-Eli Burke, Tama, 
Iowa. The object of this invention is to produce a de- 
vice for felling trees, which maybe attached to a port- 
able engine by which the necessary power is supplied. 
The inventor has mounted a swinging arm upon the 
engine, and upon this arm he has journaled a saw con- 
nected by suitable power transmitting meaDs with the 
engine anii movable in any direction desired. 

HOOD FOR CACTUS-BURNEKS. — Lewis W. 

Snowden, Tilden, Tex. The hood is especially adapted 
for use on a cactus-burner, which concentrates the flame 
to any point desir:d and which can be securely held on 
the vaporizing coil or detached thfrefrom. The hood 
thoroughly protects the flame from wind, so that the con- 
centration referred lo can be eaeiiy effected. The peculiar 
formation of ribs on the hood, so that they engage the 
coil throughout its length, causes the hood to extend 
some distance beyond the lower end of the coil and 
forms a very hot furnace. 



ITIeoliauical Devices. 

AUTOMATIC TYPESETTING. - Donald Murray, 

38 W. Eighth Street, Manhattan, New York city. 
This is an attachment for working a linotype, a type- 
setting machine, a typewriter, or any other key- 
board machine automatically by means of a perfor- 
ated paper tape. The invention's chief merits are 
that it uses ordinary half-inch telegraphic tape, perfo- 
rated as for automatic telegraphy, and that it does not 
interfere with the ordinary operation of such machines 
by hand. It provides a method of rapidly and cheaply 
putting into type serial stories, special articles, tele- 
graphic news distributed by syndicates and central news 
agencieis to newspapers, the required number uf tapes 
being perforated at one operation. The perforations being 
arranged in a straight line, can be transmitted by tele- 
graph. In fact, the inventor has succeeded in perfo- 
rating the tape by telegraph at a distance of 1,000 miles 
at the rate or 80 words per minute. A speed of 100 or 
120 words over any telegraphic circuit will probably be 
reached. It will hence be poesihie to transmit news- 
paiier dispatches and set thera up simultaneously in type. 
This developineni is rendered practicable by the facility 
with which corrections and additions can be made as 
the work of typesetting proceeds. 

RECORDING APPARATUS.-Ed^vin C. Hegan, 
LouiRville, Ky. The invention provides a completely 
automatic apparatus arranged to furnish a full record in 
writing "on a tape of all the telegraphic work during a 
given period, with the date and number of the circuit. 
The apparatus ie especially applicable to district tele- 
graph-oftices, fire-alarm and police stations. The eesen- 
tial features of the apparatus are found in an actuating 
device for the numeral wheels, which comprises a lever 
operated by an electro-magnet and provided with a 
pin. Uooks on a series of bars are adapted to en- 
gage the pin. By means of a cam, the hooka of the 
bars are allowed to engage the pin, one at a time. The 
numeral wheels are turned from the bars when the latter 
are actuated. 

MITER BOX.— Theodore Bootsman, Arctic, Wash. 
This invention is an improvement on a similar device 
patented by the inventor. The box is especially designed 
for locking saw-guides at different angles and for holding 
the guides at different elevations. In its essential feat- 
ures the invention comprises a support for the work, and 
a horizontally-swinging arm carrying saw-euides and 
held over the support. A vertically-swinging gage bar 
is arranged for locking engagement with the arm. 



Railway-Appliances. 

CAR-TRUCK.- Alexander R. Green, Houston, 
Va. The invention seeks to overcome the friction be- 
tween the car-wheels and the rails in rounding curves, 
due to the unequal length of the inner and outer rails. A 
coupling devict is provided, the outside of which is at- 
tached to the car body and the inside to the frame of the 
guide truck and sliding freely with it under the car while 
controlling the rotary motion of the front and rear trucks. 
The axles are caused to assume the position of the radii 
being passed, while the wheel-flanges strike the rails on 
the tangent points of the curves. 



ITIiscellaneous luveuttons. 

TEA-KETTLE — William McAusland, Taunton, 
Mass. The kettle is mounted on trunnion-bearings, 
open on both sides so that the kettle can be entirely re- 
mo\ed, but is yet capable of being locked by a single 
locking bolt and a single adjustment For this purpose 
the front trunnions have an upwacdly-projecting and 
overhanging extension, which, when the bearings are 
open, allows the kettle to be removed, and yet locks 
the front bearings whenever the rear ones are locked. 

FASTENING DEVICE FOR NECKWEAR.— 
Edward McC. Wickersham, Phoenix, Arizona. The 
invention provides a shield for made-up ties, which 
shield has means for fastening the made-up tie to a 
collar-button. The shield has a fastening device which 
may be employed in connection with a new tie, scarf, 
or bow after having been detachei from the made-up tie 
to which it was originally secured. The entire device is 
very light, and when in use is invisible. 

PUZZLE. — Alexander H. Kopetschnv. Jersey 
City, N. J. Blocks bearing the words ■' knife," -'plate," 
" fork," and " spoon," fire hidiscriminately shuffled, the 
objectbeing to arrange them eiile by side, so that the 
four articles of tableware will appear to be named in each 
line, both vertically and crosswise, and the four articles 
of food pictured beneath the words will appear in each 
line, both vertically and crosbwise. 

BALLBEARING.— Frederick II. Heath. Hotel 
Gerard, Manliattan. New York city. The inventor makes 
the bearing self-adjusting to any spring of tin- shaft or 
permanent bend therein or vibrations from unequal 
strains, by providing a Rpherical inner snrfiice which 
is presented to the balls, so that if the axle or shafr, 
spring or be bent, the Ivills will still travel in The tianie 
circular track, whereby the wedgingof the balls in enlirtly 
obviated and an equal and even bearint.' on all the balls 
always maintained, thus adding greatly to the smooth 
running and life of the bearings. 



APPARATUS FOR MAKING PHOSPHORUS.— 
Louis L. Billaudot, Avenue Victoria 16, Paris, France. 
In order to overcome the objections to the use of water 
in condensing phosphorus gases, the inventor receives 
the mixture of vaporous phopphorus and gases in re- 
ceptacles of sufficient surface for the cooling processes 
and large enough to give the condensed particles of 
phosphorus time enough to deposit on the inner walls, 
the deposition being assisted by the special shape of the 
receptacles, which have baffle boards to give different 
speeds to the gaseous current. In order to gather the 
condensed phosphorus, the dry mixture of phosphorus 
and foreign materials is then distilled in the same re- 
ceptacle or other receptacles, 

DRAFT-EQUALIZER.-Frank F. Thill, Wheaton, 
Minn. The draft-equalizer is especially applicable to 
harvesters or mowing machines, and by its means three 
horses may be worked at the right-hand side of the pole 
and a fourth horse at the left-hand or grain side of the 
pole. On an extension from the right-hand eide of the 
pole an equalizing-bar is pivoted. A fulcrum-bar is 
pivoted between its center and right-hand end on the 
tongue or pole ; the longer portion of the fulcrum-bar 
extends beyond the left-hand side of the ttingue. 
Straps connect the shorter end of the fulcrum-bar with 
the pivot portion of the equalizing-bar. A double-tree 
is directly connected with the equalizing-bar at its right- 
hand end; and a second double-tree is located at the 
left-hand end. Straps connect the left-hand double-tree 
with the fulcrum-bar and with the equalizing bar. The 
left-hand ends of the equalizing and fnlcrum-bars are 
also connected. 

COPYING-PRESS. — Waltkr Thexton, Dnluth, 
Minn. The press comprises a bed-plate circularly formed 
on its top. A cushion is placed over the bed plate, over 
which a' removable cover is fitted. An apron moves 
into and out of a water-tank rearward of the bed- plate. 
A pressing-roller is movable over the be.i-plate and is 
operated by a treadle. The leaves of the copy-book are 
dampened before the impression is taken and the second 
leaf is moistened while the first is taking the impres- 
sion. 

ACETYLENE GENERATOR.- Henry P. Schaefer, 
Schulenburg, Tex. The purpose of this invention is to 
provide a machine, so arranged as to jirevent the en- 
trance of air or the escape of gas when the carbid 
holder is removed for cleaning. The cpparatus com- 
prises a gas -gen crating cylinder connected by a pipe 
with a receiver. A bucket or carbid-holder is removably 
connected with the lower end of the cylinder. A chute 
leads into the cylinder ; and a valve controls communi- 
cation between the chute and the cylinder. 

APPARATUS FOR CRYSTALLIZING SUGAR IN 
MOTION.— Edward P. Eastwick. Jr.. New Orleans. 
La. An air-valve is provided for the crystallizing cylin- 
der, which valve can be manually or automatically 
operated. When operated automatically, an excess of 
pressure or a vacuum ie prevented in the crystallizing- 
cylinder; when operated manually, the opening uncov- 
ered can be utilized to take from the cylinder samples of 
the maese-cuite in process of crystallization. Besides 
this improvement, a better driving mechanism is pro- 
vided, likewise a preferred construction for the interior 
of the cylinder, and a heating device f oi* the cylinder. 

WAREHOUSE-TRUCK.-JoHN B. Doyle, Stampley, 
Miss. This warehouse or railroad- truck has in addition 
to the usual wheels and axle, wheels of smaller diame- 
ter also mounted on the axle, one adjacent to the inner 
face of each of the main wheels. The inner wheels can 
be spaced so that the truck can be used on a plank or 
staging of slightly less width than the distance between 
the inner faces of the main wheels, and carried up or 
down the staging, and automatically guided. The outer 
and larger wheels serve as guide flanges when the smaller 
wheels are brought into action. 

CARBURETER.— William E. Gary, Springfield, Vt 
Within the carbureter-tank is a float carrying an air-pipe 
having air-inlets and gas-mixture outlets. A nozzle in 
the pipe opens at its lower end to the liquid and extends 
at its upper end above the inlets in the pipe. As the 
pipe carried by the float has an easy eliding fit in an 
outlet-pipe, the float rises and falls with the liquid in the 
tank. The float can be forced with more or less power 
down into the liquid by means of an adjustable, weight- 
ed, needle-valve stem. The carbureter is particularly 
adapted for explosion engines. 

METALLIC PACKING. — William H. Prender- 
GAST, Savannah. Ga. The inventor has devised a me- 
tallic packing-case for piston-rods, which is used in con- 
nection with a packing having a ball-joint or spherical 
bearing surface whereby it is adapted to rock to com- 
pensate for vibration or displacement of the piston- 
rods. 

COMBINED FIRE-ESCAPE AND ALARM.— Val- 
entine and Edward V. Schirmer, 300 West 70th 
Street, Manhattan, New York city. The invention pro- 
vides a flre-escape employing a fltixible ladder, whicli is 
hung from a building for the escape of the occupants, 
and which is strong enough to support forty persons at 
a time. The ladder can be instantly released and will 
cover every window on a 25-foot front building. The 
invention also embodies a simple means for sounding an 
alarm in any place in the building at the instant the 
ladder is released, so that all the occupants are warned 
of their danger. The fire-escape, when not in use, is 
invisible. The simplicity of the construction renders it 
impossible for the device to get out of order. 

FIRE-ESCAPE.— Henpy C. Karpenstein, Brooklyn, 
New York city. The flre-escape ladder is designed to be 
placed on the outer side of a building and is provided 
with a simple means for holding the ladder in its ele- 
vated or inoperative position. The holding mechanism 
can be quickly released, so that the ladder will fall by 
gravity to the ground or other landing place lopermitthe 
safedescf-nt of persons. 



to this inventor for wall-paper of various patterns. The 
designs are noteworthy f(»r a felicitous combination of 
different kinds of flowers, by means of which a very 
artistic effect is produced. 

Note.— Copies of any of these patents will be furn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and daie 
of this paper. 
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ALTHOUGH " many men have many minds," 
the veidict of the whole civilized world is 
a unit in the answer that a good cigar is the 
product of the finest soil of Cuba, known as the 
Vuelta Abajo, or Valley of the Willow Bou)?h, 
manufactured by natives (who have grown up 
in the industry) in the seK-sarae climate where 
the raw material is grown. 

That is to say, that Vuelta tobacco manufac- 
tured in the latitude 19° 60' to 23° 9' and in longi- 
tude 74° 8' to 84° 58* by experts who may be said 
to ha\'e grown up in the 
industry, experienced in 
the most expert treat- 
ment from seed-bed to 
consumer, (rives the 
finest cigar that the 
world and 
human skill 
can p'-oduce! 
That being 
granted be- 
y o n d dis- 
p u te, the 
most favor- 
able place 
in the world 
for making 
cigars for 
American 
smokers is 
Key West, 
in the same 
latitude and 
longitude as 

Havana, from which city it is only eighty-eight 
miles distant. This is because the cisiirs made in 
Key West cost the CDiisumer onla about niie-hnlf 
what the same identical cigar made in Havana and 
impnrled to (his country 
ivimkl cost him— the present 
(arijf imposing a duty prac- 
tically at the rate of one 
doiiar per thousand cignrt 
for every mile of distance 
betwem Key West and 
Ciiha. See what an advan- 
tage this is for our pro- 
duct, manufactured at 
Key Wc'St— f or at a mod- 
erate cost the Cortez .-'^ 
Cigar Company can sup- 
ply the consumer with , 




not, however, be overlooked that the fullest "flavor 
and bouquet can only be reached with a cigar of 
a medium to a full size. It is like the use of a per. 
fume— a drop will not convey the same fragrance 
as will the orthodox half-dozen drops, yet it will 
be the same identical perfume without change. 
The cigars of ttie Cortez Cigar Company may al- 
ways be identified by the reproduc-gg3; jyagi^g gSm. 
tion of the tiut on the inside back"^ cigar co-^SsT 
of each box. It is our aim to have oul- cigars on 
sale wherever high-grade goods are demanded, and 
should your local dealer offer you '"something 
just asgood," decline it, and write direct to the 
Cortez Cigur Company, Key West, for samples 
and particulars. 
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Desigus. 

MANDOLIN-BODY.- Walter H. Smaw, Brooklyn, 
New York city. The body is flat and has arms extend- 
ing from its upper end .and flanking the neck. The in- 
ventor stjitcs that the advantage of this construction 
lies in the more beautiful tone obtained. 

WALL-PAPEU. — Henry Wearne, Rixheim, Al- 
sace, Germany. Six design patents have been granted 



goods equal in quality, style, and workmanship 
tothoseof most celebrated Havana cigar factories* 
Key West is unique in location, buildings, popu- 
lation, and climate. The coldest month is Janu- 
ary, and the temperature is an average of 68 de- 
grees to 73 degrees, while statistics show that it is 
the oiilypomf in this country where snow and frosts 
are wn7cnoi(J«, and this secures the ideal climate for 
cigar making. This is because it is not necessary 
to use in the Cortez Cigar Company's factory any 
artificial moistening or sweating process, thus re- 
taining the full aroma and bouquet (which is so 
dear to every smoker) to just the same extent as 
In the Havana factories, TIds cannot he done in 
factor ten further north! And heiein lies the great 
advantage of Key West. 

Knowing" all these important facts, the Cortez 
Cigar Company selected this city fur the location 
of their factory, determined to produce only high- 
grade cigars, equal in every way to those of Ha- 
vana, at about one-half the cost to the consumer ! 
This product is always the same in quality. Year 
after year the Cortez Cigar < ompany use the same 
grade of tobacco grown on the same plantations, 
and by skillful blending of the selected leaves from 
the hill-sides and valleys, secure a uniformity 
which cannot be surpassed. 

There is a reason for everything, and the reason 
of the Cortez Cigar Company for devoting their 
energies to the production of a fine cigar is be- 
cause they 

believe ^-~ 

and insist 
that the 
highest 
civiliza- 
tion I i e- 
niands the 
lightest 
and most 
perfect 
stimulant. 

and they beheve that, their process ivsults 
in the combination of the highest possible 
art and science of cigar-innking', enabling them to 
offer the best, mildest, and must uiiilorm smoke 
to men of brains. 

To meet the titste of vari(tus smokers, the Cortez 
Cigar ComiJiiiiy make no less than ttfty-two sizes 
of eigai-,-^, Ir-uiii large to smiill- for some like a long 
smoke and somi' a short one; but the quality is 
identical in each, arid a man does not get a poorer 
cigar for a lower price, but simply so much less of 
the one high grade of uniform quality. It must 
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line for each insertion ; about eiaht ivords to a line. 
Advertisements must be received at publication offi^x 
as early as Thursday morning to appear in the follow^ 
ing iveeli's issue. 



Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Pocket Folding Umbrellas. Grove & Stover, Luray.Va 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
CbaKrin t'alls, O. 

Special and Automatic Machines built to drawiiiKs on 
contract. The Garvin Machine Co., 141 Varick St., N. Y. 

Ferracute Machine Co., Bridfieton. N. J., U.S.A. Full 
line of Presses. Dies, and otherSheetMetal Machinery. 

^^W~ Machinery for R.K, contraciors, mines, and quar- 
ries, for hoisting, punipiufj;. Cfushing, excavating, etc., 
new or 2d-haiid. Write for list. Wiliia Sbaw, Chicago. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Kuffine is built by the De Ja\ Vernne Refriperatin^ Ma- 
chine Company. F0( t of East. 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co.. Dublisbers. 3t;i Broadway, N. Y. 

Lovely Book Free! 
Only a few copies left, send to-day. The volume 
is gorgeously illustrated with numerous engravings 
of rainiUK scenes and the grandest scenery in the 
Rocky Mountains. The edition cost $1,000 to publish. ■ 
It is not an advertisement for anyone. Merely to intro- 
duce our big illustrated family weekly we will send a 
copy of the above fine book free to all sending us nine 
two cent stamps for a thirteen weeks' trial subscrip- 
tion. Our paper publishes each week stories of adven- 
ture, all the latest mining news, and illustrations of 
scenery. Tenth year. Club of three for 50 cents. Seven 
for $1 bill. Mention the Scientific American, and ad- 
dress Western Weekly, Denver, Col. 

IW^ Send for new and complete catalogue of ScientiBc 
and other Booksforsale by Munn & Co., 361 Broadway, 
New York. Free on application. 




HINTS TU CORRBSPONDENTS. 

i\ Mines and Address must accompany all ietterg 

or no attention will be paid thereto. This is for oui 

information and not for publication. 
ICeferences to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answereu in reasonable time should 

Se repeated : correBp«mdentg will bear in mind thai 

some answers require not a little research, and. 

though we endeavor to reply to all either by lettei 

or in this department, each must take his turn, 
ICiiycrs wishuig to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturmg or carryintr the same. 
Special Wrillen Inlorniallon on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Sclentllic American Supplements referred 

to may be had at the office. Price 10 cente each. 
Books referred to promptly supplied on receipt of 

price. 
:Yllnerals sent Cor examination sbouJd be distincr.ly 

marked or labeled. 



(7773) J. H. P. asks: 1. How are the 

telephones on a metallic circuit connected so that the 
telephones between the terminal telephones do not short 
circuit the terminal telephones? A. The intermediate 
telephones are put across the two wires of the circuit. A 
telephone does not short circuit the other telephones upon 
the same line because it is not m circuit except when it 
is m use, and then it should have the line to itself . 3. 
Which is the best system, the bridge system c«- in series? 
A. The '■ bridging t)ell " system is in use for all long- 
distance work. It allows a large number of telephones 
to be used upon the same line. 3. Explain wiring of 
bridge system ? A. Both the call bell and the telephone- 
are put across the line. You will find diagrams of the 
connections in books npon the telephone. We can fur- 
nish you Hopkins' " Telephone Lines " for $1.50 by mail, 
and Miller's '• American Telephone Practice " for $2 by 
mail. The call-bell is wound to a high resistance, say 
1,000 ohms, and therefore cannot short-circuit the other 
portions of the line. 4. When speaking of the number 
of ohms resistance of a telephone what is meant, ringer, 
generator, or induction coil ? A. If the resistance of a 
telephone is given, it should be that of the telephone, or 
receiver. Tiiat is the telephone. The other parts of the 
apparatus have their special names. 5. Does the wind- 
ing of more wire on the generator increase its power? If 
it dees, how much wire must I put on to ring through 
lOOmoreohms of resistance? A. Yuu may wind more 
wire on the armature of the magneto-call, and make it 
ring through a greater resistance. Of course we cannot 
tell vou how much to add to make the bell ring through 
100 ohms more resistance, since we know nothing about 
what is already there, either on the line or the magneto. 
Yon would better find out by experiment, if you cannot 
measure for yourself. 

(7774) E. K. A. asks : Is the rate of ro- 
tation of the wheel of a Orookep radiometer proportional 
to the anioimt of radiant energy impinging upon the sur- 
faces ? A. Yeg ; see Barker's " Physics '' or fJanot'R 
** Physics." 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Weel< Ending 

DECEHBER 12, 1899, 

AND BACH BBARINQ THAT DATE. 

(See note at end of list about copies of these patents.] 
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Acetylene jreneratinp apparatus, A. P. Chase... 638,834 
Acid, ethyl ether of salicylo-carbonic, F. Hof- 

maiin 6:^9,174 

Air uticuinulator, H. H. Hounland t)3'.i,047 

Alarm. See Electric alarm. 

Animal trap. F. W. Hakker 039.163 

Animal trap. C. C. King fi;i8.847 

Atomizer, A. C. Eggere 6:^9,024 

Autocar drivinfi mechanism. G. E. Sieg fS8.816 

Autographic register. K. J. Becker (»39.204 

Automatic recorder, F. W. Martin 6;W,180 

Axle box. E. A. Perkins 638.752 

Axle, vehicle. H. L. Maddox 639,178 

Bailing apparatus. D. B. Whitehill 6:^,948 

Bait, artificial, Peterson & Olson n;i8,8H5 

Barrel, J. B. Alliper 639,193 

Barrel, ventilated, J. S. Wright. Jr 639.126 

Basin inlet, cateh, J. Banwell 638,691 

Basin support, W. H. I.loyd 639,066 

Basket making machine, W. C. Schaefer 61^8,852 

Bate. J. T. Wood , 638,828 

Battery plates, device for automatically shap- 
ing, delivering, and stacking. B. Macrae 6:^8,731 

Bearing, G. Durneriii 61^9,205 

Bearing for lifting rods, split bush. Garcelon & 

Threifall 630.028 

Bearing, roller. E. C. Chatham 638,863 

Bed. hospital. Piper & Fox .'....'.. 638,7,S5 

Bicycle,T.G. Kelly 638,723 

Bicycle, E. F. Morse 638,979 

Bicycle fitting. Crosby & Ehler (nS8.865 

Bicycle harness, J. C. Bean 638,861 

Bicycle lock, P. Fehling 639.196 

Bicycle, railway. W. B. Turner 638,822 

Bicycle sail attachment, R. Sorensen 639,107 

Blasting operations, combined knife, clench, and 

punch for use in, D. Whitburn 639,121 

Blinds, sunshades, etc., roller for window, W. C. 

Kincaid 638.969 

Block. See Tackle blook. 

Body brace, M. Lyons 639,072 

Boiler. See Steam boiler. 

Book support, G. W. Ladd 639.063 

Boring machine, Woodill & Hulse 639,2a3 

Bottle. A. C. Richardson 638.811 

Bottle, non-reflllable, L. McCormick 639.086 

Bottle stopper. W. A. Lorenz 639.068 

Bottles, etc.. holder for nursing, G.Regan 638,939 

Box. A. M. Jenkinson 639,054 

Brace. See Body brace. Window brace. 

Brace bit grip. J. R. Gordon 61^8.805 

Brake connecting rod. C. F. Huntoon 638,(it)9 

Brake lever, S. A. Roseman 639,09,5 

Broiling pan. wire. 1\ F. Cooney 639,150 

Brooder, folding, M. M. Johnson 639.a55 

Brush. J. Schopp ():a.762 

Buckle, belt. G. M. Hubbard 6.39.048 

Buckle, trace. G. Hanke 639.03;i 

Building blocks, manufacturing, Heimsotb & 

Klugge 639.037 

Bunch rolling machine header, C. A. Baker 639,191 

Burner. Bee Gas burner. Hydrocarbon oil 
burner. Incandescent burner. 

Burner pressure device. G. A. Loeben 639,197 

Button blank cutting machine, W. A. Pendry 61^8,881 

Button, cuff. W. Rohrbek 639.094 

Calculating machine, M. E. Temple 639,112 

Can holder, fruit. J. Vander Stel 638,824 

Car bolster. R. W. Oswald 638,749 

Car. coal. D. Butler 639,145 

Car coupling, E. R. Berude 638,952 

Car coupling. H. A. Weber 6;i8,780 

Car door fastener. Pries &. Meyer 638,758 

Carfender, J. J. Buckley &sa699 

Car frame. F. E. Cauda 639.192 

Car, street, E. R. Whitney 639.12;i 

Cars, system for propelling railway, R M. Dixon 638,801 

Carding machine stop motion. C. E. Smith 6:^,943 

Carriage, baby, M. & B. H. May 638,972 

Carriage brake, G. Hansler 638,925 

Carriage curtain patch fastener, W. H. & F. 

Walter 638,778 

Cartridge loading machine, W. L. Morris 639.080 

Case. See Show case. 

Cash register. O. W. Hunsaker 638.929 

Caster, C. C. A Id en 639.129 

Caster roller, N. Stock 638,996 

Casting rolls, mold for, G. E. Thackray 638.774 

Castings, making metallic, W. D. Allen 639,130 

Chair. See Easy chair. 

Chair, H. W. Bolens 639.012 

Cbeck mechanism, time. J. J. Stockall. Jr 639,110 

Check row wire machine, automatic, T. L. Reges- 

ter 638,988, 6.38.989 

Chimnevflue, J. F.IIill 638,713 

Chuck, H. easier 638.905 

Chuck, emery wheel. G. Hart 639.035 

Churn. W. W. Cooper 639.022 

Churn, H. Pelt 639.159 

Churn. F. C. Kirkpatrick 639.061 

Chute, bin, G. H. Hutchinson 639.051 

Cigar bunch rolling machine header. C. A. Baker 639.190 

('igarette making device, A. E. Buckingham 638,904 

Cigarette making device. E. I. Root 638,887 

Clock, electric, J. Butcher 639,919 

Clocks, device for adjusting the beat of pendu- 
lum, J. H. Newell 638,74.5 

Clothes line window bracket, J. G. Von Hofe 6:i9,045 

Coffee pot. A. Angus 639,131 

Coin detectors for money controlled machines, 

ejector for, O. & A. Jaeger 638,967 

Coin operated machines, coin guard or control- 
ling device for, R. F. Tochtermann 639,115 

(^ollar steaming mechanism. Gardner & Grant 61^8.706 

{^ommnde. J. F. Voss 6;^.8tf4 

<%)nduit. Kimball & McKenzie 6.38.931 

(Conveyer apparatus. .1. & W. Titus 639.003 

('uoler. See Milk cooler. 

Copying apparatus. h\ H. Wolever 638,899 

Cord drying machinery, Schrader & Overman 638,993 

Corset and abdominal belt, combined, E. Mer- 

rillees 6.39.078 

Cot. W. S. Foster f^i9.02r 

Cotton gin saw cleaner. J. C. Mapes th{8,732 

('ouch, convertible. J. Moran 6;i8,978 

Couch leg. F.J. Seng 638,7(i4 

Coupling. See Car coupling. Pipe coupling. Shaft 

coupling. Tbill coupling. 
Coupling and antirattler, combination, J. N. Wil- 
son &39.200 

Cradle, L. K. Cutten 638,913 

Crank. C. L. Kindsfatter 6:^9.059 

Culinary device for frying or roasting meats, R. 

M. Austin a38.86n 

Cultivator, A. E. Green 639,171 

Cultivator and weeder, combined. R. II. Berk- 

stresser 639,138 

Cultivator, convertible and reversible, D. C. 

V^oss 639.116 

Cultivator, listed corn, J. M. Tague 639.111 

Curtain bracket, window, I). A. Wilderson 618,82ti 

('utter. See Keed cutter. 

Dental matrix retainer. C. F. C. Mehlig 6118,973 

Devulcanizing caoutchouc, India rubber, etc.. A. 

E. J. V. J. Thielgaard 638,775 

Die holder. S. A. North 638.74ti 

Disinfecting waste receptacle, M. J. Whitehead .. 639.007 

Door holder. J. B. Sargent 638.761 

Door hook, detachable. M. B. Ryan 638.813 

Door, screen. W. H.Rogers 638,812 

Door stop and lock bar socket, combined, N. Ash- 
croft 6:18,690 

Draught equalizer. C. E. Jackson 6;19.052 

Drawing frame. Mills & Penney 638.975 

Dredger. R. A. Perry &38,883 

Dredger for use in wells, R. M. Downie 639,155 

Drier. See Lumber drier. 

I>rill. See Expansion drill. Rock drill. 

Drilling machine, vertical. T.C. Beelev 638.695 

Driving mechanism. F. W. Wunderlich 638.790 

I>ust collector. W. S. Osborne &^.\m 

Dye, black tetrazo, Herbabny & Hartmann t»;w.fl41 

Dye, claret red tetrazo. J. Herbabny 639.042 

I>ye. green blue tetrazo. Herbabny & Hartmann. 639.040 

Easy chair or lounge, adjustable, J. H. S. May 6.39.076 

Electric alarm or signal, H. Wild 639.124 

Electric heaters, means for controlling, E. E. 

Gold 639.170 

Electric light socket. Chapman & Gelatt it.38.83.3 

Electric motor, multipolar. C A. Lindstrom 838.872 

Electric switch, J. M. Andersen 638.687 

Electric switch. J. L. Creveling 638.705 

Electric switch. W. Ely 639.195 

Electric switch. Sayles & Reeve (reissue) 11.794 

Electrical tree. G. H. Wallis 638,895 

Electrodes and cups, supporting device for bat- 
tery. B. Macrae 638,874 

E)lectrodes, clamping tool for manufacturing bat- 
tery, R. Macrae 638,730 



ORDINARY RATES. 

Inside Pa8:e« each inBertion« - 75 cents a line 
Back Faffe* each insertion* - - $1.00 a line 

1^~For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
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morning to appear in the ftiiiowing week's issue. 
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OODoiPIErflLWOIIKEBS 

without steam power can save 
time and money by Using our 

FootaQUHaKiiPoweilllaclilDery 

SBND FOR CATALOGUES— 

A — Wood-working Machinery. 
B — Lathes, etc. 
SESECA FALLS MFG. COMFAHT. 
695 Water St., Seneca Falls, N.Y. 



I FNG NE&Fnn-rf "Machine: shop outfits, 
I "^li TUtVpUTOOLSAND SUPPLIES. 'J^r- 
LA I nLS.StBASllAN LATHE CO 'l?^S;,'-;i&;?,%\- 



AU P DAI I ft (IFFI ^^^ ^^° ^'^^ ^^ ^ high 
UfCnHLLO Urr : positlonif you will. All 

it requires Is ambition and willingness on your part 
to study *' between times." Our booklet. What Stu- 
dents Say^ shows what is being done for thousands 
of people through our course of 

EDUCATION BY MAIL 

in Electrical, Mechanical, Steam, 
Miningand Civil Engineering ; Metal- 
lurgy, Art, Architecture, Practical 
Newspaper Worli, English Branches, 
Stenography, Machine Design and 
Mechanical Drawing. Low price ; 
easy terms. Sent free to those who 
enroll now, a complete drawing outjit 
worth $11.10, or other premiums. 

Mention subjects you are inter- 
ested in when writing to 
The United Correspondence Schools, 
154 Fifth Avenue, New Tork, for Catalogue No. 




4EVERSLIP 

TRADE MARK. 




Bar Belt Dressing 

It gives a smooth, pliable and adhesive 
surface, and saves* Belts, Power and 
Wear of Machinery Bearings. Also 
adapted to Canvas and Rubber Belts. 
Box of 12 Bars, IS.OO, sent on Trial. 

I m\u $ Bagky e>^„ 

Ulorcester, mass., U. $. B. 



The Eureka Clip 

The most useful article ever invented 
tor the purpose. Indispensable to Law- 
yeis. Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes of 100 for 2ac. 
'I'o be had of all booksellers, stationers 
and notion dealers, or by mail on receipt 
ofprice. Sample card, by mall, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Boxl21,Bloomfield, IV. J. 




ARMSTRONG'S No. THREADING MACHINE 

Can be attached to bencborpost. 
Desi sned for th reading tb e 
smaller sizes of pipe, iron or 
brass, also bolts. Hastwo speeds, 
one tor pipe ^ to 1 inch; the 
other for pipe 1^4 to 2 inches, 
inclusive. uses the ref^ar 
Armstrong adjustable dies. Otb- 
erattractive features. Send for 

Sarticulars. The Armstronar 
Ifjf. Co., 139 Centre Streef, 
New York. Bridgeport. Conn. 




BARNES' — - 

UPRIGHT DRILLS 

r:omplete line, raiiKing from Lijfht Fric- 
tion Dial! Drill to 42' ' Back Geared Self- 
Feed, t^ Send for New Catalogue. 

W. F. &JOHN BARNES CO. 
1999 Ruby street, ROCKFORD. ILL. 




WELL 



DRILLING 
Machines 



OverTOaizesand .^ityles, for drilling either deepor 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills. With engines or borse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 



A REVOLUTION. 

vertical to horizontal. For general and 
manufacturing purposes, tbe new 
Van Norman *' Duplex" Milling Machine 
will be found the best for the following 
reasons : It greatly increases the range 
of work; it insures greater accuracy when 
variety of cuts are required ; it econo- 
mises time in performing many kirds of 
work; it economises in cutters and flxiurse 
for holding work. Write y or varticulars to 
Waltham Watch Tool Co., Springfield, Mass 




Pure Water Means Good Health ! 

But pure water is not easily obtainable now- 
'ays. Most filters are useless for pur- 
poses of purification. They retain 
the impurities and communicate 
them to the water. The safest 
and surest purifier is the 

Berkefeld Filter 

which has internal cylinders made of 
Infusorial Earth« a substance that 
retains every atom nf solid matter, even. 
Bacteria, on its outer surface. House- 
hold size yields 1 gallon of pure water in 
4 minutes. Easy to clean. Perfectly 

satisfactory in every way. 

BERKEFELD FILTER CO., 2 Cedar Street, NEW YORK. 




You ^ 

spend thoQsaads *' 
on coal bills— but bow much 
to save the steam ? Want to kaov 
more about it ?— Ask for our book- 
let "H " on tbe HEINTZ STEAM TI^AP. 

WILLIAM S. HAINES CO., 
136 South Fourth St., Philadelphia, Pa. 



Elevating, transporting, and discharging ma- 
terial, apparatus for, O. JobnsoD 638,722 

Elevator, E. M. Eraser (W8,918 

Elevator indicator. H. Rowntree 638.992 

Elevator safety device. See & Cow perth wait 638,763 

Engine. See Fluid pressure engine. Rotary en- 
gine. 

Engine exhaust muffler, F. Van Duzen 638,776 

Engine igniters, electric generator for gas, B. 

Mclnnerney 638.933 

Engines, expansion joint for, M. M. Suppes 638,891 

Engines, incandescent tube igniter for gas, G. 

Ey aS9,025 

Engineering Instrument, O. Kelly 638,846 

Engraving machine, grounding attachment for 

pantograph, J. & J. Hope. Jr 638.927 

Excavating apparatus, J. & W. Titns 639,004 

Exhibiting coins, etc., device for, Ij, C Whittle- 
sey 638.785 

Expansion drill, A. R. Heald ti.39.036 

Explosion motor. E. Fessard fi;i9.I60 

Eyeletting machine, power, R. B. Smith 638,994 

Fabric. See Printed fabric. 

Faucet, venting, A. M. Shauck 639,103 

Feed cutter, O. E. Bray 619,015 

Feed water heater, boiler, C. Adams 6;i9.r-i8 

Fence machine, W. H. Jones 638,968 

Fertilizer distributer and planter, M. M. Abrams 639.009 
Fertilizers, apparatus for making, R. K. Giffen... 638,919 
Filamentous substances, machine for cleaning 

raw, J. D. Morel 6:18.849 

File, card index. C. VV. Scarritt 038.942 

t'ile, letter or bill, V. Korsmeier 638,726 

t'ilter press, G. Ackermann — 638.949 

Filter, water, K. Bommarius 639.140 

Filter, water, E. E. Murphy 6:^,742 

finger manipulator, M. liyons 639.073 

Kirearm. H. H. Passage 638.751 

t'ire escape, Addison & Wright 638,950 

Fire extinguishing purposes, hand grenade for, 

A. Webster 638.781 

Fire extinguishing svstem, E. Crocheron 638.911 

Kire log, fluid burner, G. W. White 6;i9.122 

Fish hook receptacle. G. E. Haak (■^19.030 

Fishing reel, C. H. Wisner 639.008 

Fishing rod, H. W. Martin 6:^.733 

Flash lamp, Swaab & De J^amprecht 638.820 

Flash light pan, F. Schaefer 61^,889 

Flue or chimney. J. W. Campbell 6;i8.9.%3 

Fluid discharging apparatus. W. T. Messinger 6118.974 

Fluid pressure engine, A. W. Ofeldt 639.088 

Freezer, J. A. E. Anderson .■ 638.688 

Fruit conveyer, .1 . Carlton 638.832 

Fruit gatherer. M. J. Cross 638.912 

Funnel, C. A. Lloyd 638,728 

Furnace, .T. B.Archer 638,689 

Furnace, M. C. Hawley (reissue) 11.793 

Furnaces, apparatus for charging materials' into 

open hearth steel melting, J. Powell et al 639,090 

Furniture pad, N. Stock 6:^8,997 

Gage plates, adjustable stop for, H. 8. Maidhof.. 6:18,971 

Game, W.Oliphant (^38,982 

Game table, H. W. Requarth (^18,991 

Garment hanger, C. C. Copeland 6:18,959 

Gas apparatus, acetylene, J. W. Tallmadge t)39.188 

Gas apparatus, acetylene, M. H. V inkle 638.777 

Gas burner. C. H. Resor 639,185 

Gas burner, incandescent, Mulcb &. Wiederhold.. 638.741 

Gas generator, acetylene, U. Clairef ond 6:18.797 

Gas generator, acetylene, Holden & Fielder 639,046 

Gas generator, acetylene, Stewart & King 638.854 

Gas generator, acetylene, S. P. Watt 638.897 

Gas lighter, automatic, O. Windisch 6;i8,7S6 

Gas lighter, electric, F. N. Pike 638.753. 6.18,754 

Gas meter, T. B. Wylie 638,792 

(ias meter, proportional, T. B. Wylie 638,791 

Gate. See Railway gate. 

Gate, Bergen & Gill 639.137 

Gear wheel, P. O. Bullis 638.795 

Gearing, F. B. Hunt 638,719 

Gearing, chain, T. Hewett , 639,043 

Generator. See Gas generator. Steam genera- 
tor. 

Glassware mold, W. Butler 639,146 

Golf tee, G. F. Grant 638,920 

Grain scourer, F. A. McIiCllan 638.743 

Grain separator and cleaner. A. W.Walker 639,117 

Grooves or beads on small metallic articles, ma- 
chine for forming annular, G. H. Evans 638,867 

Gun mount, A. F. Warren 638.857 

Guns, breech mechanism for rapid fire, A. F. 

Warren 638.958 

Halter grip, G. A. Stanton 638,995 

Hand holes, machine for making oval, C. P. Hig- 

gins 638.711 

Hanger. See Garment banger. Shade and cur- 
tain hanger. 

Harrow. J. H.Ludlow 639.070 

Harrow, W. P. Smith ft;i8.769 

Harrow, propeller disk, J. O. Naistrom 638.981 

Hat brim curling apparatus, C. Stensland 638,817 

Hat case or valise. N. F. Hurdel a39.050 

Hat valise, N. F. Hurdel 639.049 

Hats, tool for making ventilating holes in, C. W. 

Taylor 638,773 

Hay or stock rack, J. A. Sears 6.39.102 

Hay rake, J. MacphaO 638,873 

Heater. See Feed water heater. 

Heating apparatus, Hansen & Nelsen 638,708 

Heel and counterprotector. shoe, D. H. Packard 638.879 

Herbage exterminator, H.F. Beckham 638,951 

Hinge and check, combined door, J. Hughes 638.718 

Hinge, trunk, W. J. Perry b:i8.884 

Hitching device, horse, A. W. Lundberg :. 638.729 

Hoisting bucket, grain, T. M. Mcintosh 638,877 

Hook. See Door hook. Slash or bill hook. 

Horseshoe, G. H. Bresser ft39,143 

Horseshoe, elastic tread. E. W. Stamm 6;i9,201 

Horseshoe, rubber. G. W. Smith 639.105 

Hose coupling implement, J. Vander Stel 6118,823 

Hydrocarbon oil burner. W. C.Salmon 6:19,097 

Ice cream package. J. N. Burton 6.*19.194 

Ice creeper. L. P. Wentzell 638,825 

Incandescent burner, W, J. Smart 638,768 

Index. H. L. Hall 639.031 

Indicating and recording apparatus, electrome- 
chanical. Vernon & Ross 638,893 

Indicator. See Elevator indicator. Speed indi- 
cator. 

Ingot mold, compound, S. A. Cosgrave 638,909 

Ingots, apparatus for making compound metal, 

J. O. E. Trotz 639,005 

Ingots, making compound. S. A. Cosgrave 638.961 

Ingots, manufacture of compound. S. A. Cos- 
grave 6:18.908 

Inking apparatus, T. M. North 638,747, t(:i8,748 

Inkstand. H. I, Snyder 638.770 

Kneading machine, J. P. Schmitz 639,098 

Knob attachment, J. B. Sargent 6:18,940 

Knob attachment, H. G. Voight 639,006 

Lamp, acetylene gas generating, S. P. Watt 63&,898 

Lamp burner for incandescent mantles, A. Al- 

brecht 638.(B6 

Lamp, carbureting, W. J. iCeefe 6:i9.057 

Lamp, electric arc, W. J. Cocihran 635,703 

Lamp, electric arc, Davy & Thomas Davies 638,8:16 

Lamp, electric arc, E. Woltmann 638.788 

Lamp, electric arc. J. J. Wood 638,789 

Lamp, incandescent, R. A. Kessenden 638,S3S1, 638.840 

Lamp, incandescent, R. A. t'essenden 639.161 

Lamplighter, time, J. Frossard 6119,166 

Lamp pencil, incandescent, R. A. t'essenden 

638.837, 6;l8,a38 

Lap robe. C. T. Kaffenberger 639.176 

Last, J. & A.T. Harper 6:19.034 

Last, M. M itchell 638,736 

Lathing, machine for making expanded metal. 

W. Duncan 639,157 

liathing to furring, wire clip for fastening metal. 

L. \f\ Sylvester 638.821 

Leather rolling machine. S. J. Brissette 6;W.862 

Lighter, magazine, Goff& Joiner 6119.169 

Linotype machine, V. C. Damm 6;183>*> 

Linotype machine ejector, H. F. Meistrell 639,077 

Linotype machine molds, mechanism for mov- 
ing, E. Girod 638,868 

Liquid dispensing device, coin operated. R. F. 

Tochtermann 639,114 

Lock. See Bicycle lock. Soap lock. 
Locomotive axle lubricator and wiper, J. S. Pat- 
ten 6:18.985 

Loom. W. G. Eaton 639,158 

TiOom , W. McMicbael 638,935 

Loom box controlling mechanism, Taft & Owen.. 638.944 

Loom, needle, C. & G. Brun 6:19,018 

1-oora take-up mechanism. O. L. Owen 638.937 

Loom temple. J. V. Cunniffet al 639.15:1 

Loom temple. Held & Poehnert 639.039 

Loom warp stop motion, J. H. Northrop 639.182 

Lubricator. See Locomotive axle lubricator. 

Lumber drier, C. C. Barbour 638,8.31 

Magnetic actuator. D. Bacon 6:18,901 

Manhole for electric conduits, J. Banwell 638,692 

Match safe, R. C. li. Stueve 638,998 

Metal sheets, apparatus for treating, G. Woolsey 638.829 
Meter. See Gas meter. 

Milk cooler. J. Macafee 638,^32 

Mower and reaper cutting apparatus, H. L. Hop- 
kins 638,715 

Mowing machine. H. L. Hopkins 638,714 

Musical instruments, tempo indicator and gover- 
nor for. J. H. Chase 638.955 

Necktie fastener, E. J. Hartman 639.172 

Needle threader, H. M. Cbilders 638,701 

Nipple, nursing, C. Catlett 639,148 

{Continued on page UlU,) 



CAN I BECOME AN ELECTRICIAN' 



Yes. you can. Ws teach EliECTRICALi 
ENGINEERING atyourbome by mail 

at a cost within the reach of anyone. No 
matter where you live. 11 you can read and 
write, we guarantee to teach you thorough- 
ly. Our Institute is endorsed by Thomas 
A. EdisoD, and other prjminent men of 
the couniry. We teach also Mechanical 
EnKineering, Mechanical Dra^v'ing, 
Machine Design, Telegraphy, 
Telephony,Electric Railvrays, Elec- 
tro-Therapeatica. Electric Minint, 
etc.jby mail. Write for (Jatalogue. 

I^° Stfite svMect you wish to study. 
The ElectTicai E)|gineer Institute 
1 <^;..„-«, fW.:,.P&,;.„ i«ar.- S» „*iSfenc"e 
cn^ssU K) inifM.. cucn^M m^ m-^«,- Instruction^ 
'tu it. of tyinJ ObJuti; iK^t wft* a*»^a, mm) Dept. A, 

ef ."ar.v.f . d «c"=ra ' ^ 120-122 Liberty St., 

^:^Zt»»^{x(j^,„^^ New York. 







for Civfl Service appointraents will ccon 
be held in every State. 0,000 ap- 
pointments last year ! Chances 
even better for appointment this year. 
The National Correspondence Institute has pre- 
pared hundreds of applicants who have received 
earlv appointineiitii. Iiistrnction excliisi\'r>ly by 
mail. Particulars about all Government posi- 
tions, salaries, dates of examinations, free. 
t^ Write to-day. 
National Correspondenee Institute, Inc. 
&S-66 Second Nationitl Kank Bulldhiir, 
Washinston, ». C. 



ACETYLENE APPARATUS 

Acetylene number of the Scientific American- Sitp- 
PLEMLNT, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The pas as made for and used by the microscopist and 
student; its use in the magic lantern. The new Frei oh 
table lamp making its own acetylene. Contained in 
Scientific American Supplement, No. lOS*?, 
Price 10 cents prepaid hy mail.. B'or other numerous 
valuable articles on tbia subject we refer you to pajie 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broadway New York. ,. 




EVERY * 

MECHANIC 

should have a copy of 
our new Catalogue of 
the best of Fine Me- 
chanical Tools. It is 
Free. Ask for 
Catalogue No. 16 B. 



The Coburn Patent Trolley Track 

HOUSE DOOR 
HAHCERS-^ 

The first made with adjustable track. 
The track can be put up in 30 minutes. 

l^" Send for Book. 

The Coburn Trolley Track Mfg. Co., Holyoke, Mass. 





This btatB Wind, Steam, or Horse Power. 
Weofferthe WEBSTEIt S>^ actual horsepower 

GAS ENGINE 

for S150. leas 10 per cent diaconntfor caah. Bnilt 
OD interchangeable plan. Bailt of beat material. 
Made in lota of lOU therefore we can make the prii-*^. 
Boxed for afaipment. weigbt 800 Iba. Made tor i'.n-^ 
or Gaaoline. Alao Horizontal En^inea, 4 to 311 U y 

WEBSTER MFG. CO., 
1074 West 15tb St., Chicago. 

Eaatern BiBnch: 38-D Dey Street, New York Tily. 

Southern Agents: Boland & Gichwind Co., Ltd., 

So. Peter and Lafayette Ste., New Orleans, La. 





TAKE AN OLDS 

Gas or Gasoline Entrine, put it 
on your work and if it does not 
fulfill our claims and 
satisfy you that 
there is no tetter en- 
gine on tbe market, 
send it back without 
expense to you. Our 
electric & tube igni- 
ters are unsurpassed 
Our self contained 
engines are most 
convenient. I^ee illus. catal. OliN Motor WtirkH, Hns4is 

l>etroit, Mlfh. (Ottiue & Factory); .iml J^uiisliiK* MIcli. (Ivi.-l.iry). 

THE IMPROVED 

MARINE ENCINE 

We are the oldest builders and 
guarantee superiority. I'wo cy- 
linders in one casting. Occupies 
less space and weighs less for its 
power than any engine 
made. Can be used wher- 
ever power i« required. 
Either stationary or ma- 
rine. No Are, no heat, no 
smoke. No licensed engin- 
eer required. Send fm- eat. 

SINTZ GAS ENGINE CO., Grand Rapids, Mich., U.S.A. 

Mechanical Movements, 

Powers, Devices, and Appliances. 

By Gardner D. Hiscox, M E.. Author of "Gas, Gas- 
oline, and Oil Engines." 

A Dictionary of Mechanical Movements, Powers, De- 
vices, and Appliances, embracing an illustrated descriii- 
tionof the Kreatest variety of mechanical movements 
and devices in any language. A new work on illustrated 
mechanics, mechanical movements, devices and appli- 
ances, covering nearly the whole range of the practical 
and inventive field, for tbe use of Machinists, Mechan- 
ics, Inventors, Engineers, Draughtsmen, Students, and 
all otbers interested in any way in the devising and 
operation of mechanical works of any kind. 

Large 8vo. 400 Pages. 1,649 Illustrations. Price $3. 

5^* A full table of contents will be sent free upon 
applcation to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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From One Position 
to Another 

From a poor salary to a good one, without 
I088 of time. This ie the story of hundreds 
who have adopted the new system of educa- 
tion. We will qualify you for a more lucrative 
occupation. The wort is done at your leisure 
right where you are. Instead of waiting years, 
It is but 

One Step to 
Success 

Hundreds of our stu- 

leats liav'C advaoced 

directly from ihe sliofi 

topoiiitions asHfcliAO- 

leal or Arcliitactural 

Draught tiiaffi, Elee- 

(riesl null Hteam En- 

glncrrs, ircliilprli, 

Borveyora and I'liem- 

Isto, as Cnrrcsponfl- 

•nU, St*>no|;rniiliert 

and Uoolikeepera. 

VTc ciiaran tee to give 

you a thorough tccboi- 

cal education bymnil. 

We can refer to a 

tudeiit in your nrigh- 

borhooU. 

W'rita and state what 
profeasioa 30U wlflh to 
enter. 

The 

InternationRl 

CorreHpondence 

Front a jmor Vf* WM Schools, 

poaitlon to a good J'^/jBL W ^K^ Box P4^» 

ona, without lou ^^^^^^SSl Beranton, Pennft. 
of time. 




If You Want the Best Lathe and Drill 




CHUCKS 




WESTCOTT'S 

Strongest 
, Grip, Greal- 
' est I 'apacity 
and jyiirabi}- 
ity. Cheap ami Accurate. 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask for catalogue in English, French, Spanish or Germnn. 
First prizf: at Ciii.nMRiA.v Exi>o^;iT!un, ]8r*3. 



638,8 



(S)9.n71 

«».«;« 

f,;ffl.(»in 
(H8.8!)0 
(«8.<>W 
tBS.Mli 
ra8.8J3 



Buy Telephones 

THAT ARE G00D--NOT -CHEAP THINGS." 

The difference in cost is little. We gnarantee 

our apparatus and guarantpe our customers 

against loss by patent suits. Ou;- guaran 

tepand instruiaents are both ^food. 

WESTERN TELEPHONE CONSTRUCTION CO 

250-254 South Clintnn St.. Chicago. 
Largest Manufacturers of Telephones 
exclusively in the United States. 




Electrical Knowlcdgc^^ 

means steady work and good pay. If you want to post 
up on any branch of the art,[we will recommend the most 
practical books, if when you write us you send 50 cents 
for our practical wiring tables. They are absolutely 
correct for any current, voltaere or distance, and the 
rules so easy that the figuring can be done in your head 
while your competitor is hunting up his book. 

AMPERA MFG. CO., Concord, N. H. 



The Forbes Patent Die 
Stocks for Hand Power 

Ten inch pipe cut off and threaded 
by one man with ease. 

|^~ Send for Catalogue. 

CURTIS & CURTIS, 

6 Garden St., Bridgeport, Conn. 




No. 56 Hand Machine 
Ranee 2^ to 6 inch 



WORKS LIKE A CHARM. 

Perfect satisfaction is experi- 
enced using our No. 5, 6 or 9 
Hand Pipe Threading and 
Cutting: Machiues* Crank or 
ratchet power. Gears housed 
from dust. Chasers set by grad- 
uation to any sizR, can be re- 
leased from threading while in 
motion, opened to permit pipe 
ueing cut, and instantly closed. 

t3f~ SeTui for Free Catalogue to 

The Merrell Alanufactur- 

inK Co., 501 CurtisB Street, Toledo, Ohio. 




Cork Floors and Tiles. 

Elegant lu appearance, absolutely noiBeleBS, germ- 
proot and waterproof, and have unequaled wearing 
qualities. We also manufacture 
CORK PULLEY COVERING, 

CORK PIPE COVERING, 
CORK FRICTION CLUTCH BLOCKS, 

CORK BULLETIN BOARDS, etc. 
I^ Send for Circular " S, A." 
CORK FLOOR & TILE CO., 17 Milk St., Boston, Mass. 



THE MIDGET DYNAMO OR MOTOR 



Weight 3H pounds. Will light 
our 6 c. p. lamp, ring bells, ex- 
plode powder. Output 10 watts. 
As a motor will develop 1-S2 h. p. 
Wound for voltages 4 or6as de- 
sired. Other voltages up to 110 
to order, t-^" Send 2-cent stamp 
for illustrated catalogue. 

ELBRIDGE ELECTRICAL 

MANUFACTURING COMPANY, 
Elbridge. N. Y., U. S A. 




DUNLOP 

DETACHABLE 

TIRES 

ire held on the 
rim by Inflation. 
No cement. 




Tbe Repair Outfit. 



Get our Book- 
let nf any 
dealer or of us 

THE 

AMERICAN 

DUNLOP 

TIRE CO., 

Belleville, N J. 

Chicago, HI- 



pe:fiance. machine works 

DCriANCE.. OHIO. U.S.A. 

l'V:=rt BUIU-DEIRS OT '7=rf 

-■HUB, SPOKEL/'t-; 
IWH EEL, BENDING. 

WAGON, CARRIAGE 
l>r AND HOOP "xT 
•I MACHINERY. 1 



Nut lock, L N. Bumham 639.144 

Nut. vehicle axle, U. H. Hamer 639,082 

Oil tank. El. C. Beman 638.696 

Oiler, automatic. J. McGinley 638,980 

Oiler, vehicle axle, U. Myers 6.S'.(,Ufw 

Ore separator and amalgamator. 1. A. Palmer 6;iy,08y 

Ores, electromagnetic apparatus for separating 

E. Kreuser fi;J9.062 

Organ. American, S. Howard 638.843 

Organs, means for controlling registration of self- 
playing, F. W. Uedgeland &38,7m 

Oven. bake. H. A. Shoregge (39.099 

Overshoe. W. T. Miller 638,735 

Pad. See b'uriiiture pad. Truss pad. 

Painters, plasterers, etc., adjustable folding 

horse for. W. Porteix 6;i8,987 

Pan. See Broiling pan. 

Paper making machines, attachment for wetting 

calender rolls itf.G. T. Piatt 638,75: 

Pedal attachment. T.G. Avery 631U32 

Pen. fountain, A. A. Waterman tS8,'79 

Pencil. A. D. G rover 638.923 

Pencil holder. W. P. Burris 6;i8.71*t> 

Percolator for tea (ir coffee pots. B. A. Bourie 638.f'.l*8 

Phonograph recoid box, W. M.Maynadier ■f>38.734 

Photoyraphic background oaiiier, E. A. Nelson.. (hi8.T44 

Photographic tilm support. C. E. Doyle 6:J8.iiU) 

Piano acticm. .1. K. Conover 63S.7'.!8 

Pianos, acoustic supporting base for, F. A. Broii- 

suii 639.016 

Piercing press, vertical, E. F. Holinger 6;S8,S08 

Piercing solid billets for producing hollow metal- 
lic objects. E. K. Holinger 638,806 

Pipe. Sec 'I'obacco pipe. 

Pipe rnupiing, J. S. McDonald 639,198 

Piue or tube collar, K. W. Barthela 639.010 

Pipe wrench. R. Fjellman 639.162 

Planter, automatic corn, J. B. Jarrain 638,721 

Planter, corn. H. S.Crawford 638.79'J 

I'lanter.corn. J. F. Pipkin... (38.850 

Plow and cultivator fender. West & McGee 639.119 

Plow set, S. H. Clark 638.702 

Plow, steam. W. C. Gregg 6.H8,921 

Plow, sulky, W. H. Perrin (reissue) 11,75)5 

Plumber's holder. J. T. Moran 638.737 

Plunger stop mechanism, !>. A. Howe 639.175 

Portable elevator, H H. Carr 638,954 

Pot. See Coffee pot. 

Preserve jar. A. Heinemann 6.'fl,038 

Press. See Filter press. Piercing press. Seal 
press. 

Printed fabric and printing same. T. F. Stimpson 638,810 

Printing attachnicnt for roll holders. G. H. Schu- 
bert 639,101 

Printing fabrics. T. F. Stimpson 6:18. S19 

Printing machine, web. P. M. Gelatt fM9.1tW 

Printing on boards, machine for. .1. Coiinell 6:iS,i)0(> 

Print intr press perforator, A. C. Miller 6:i9,:i:0tl 

Projectiles, apparatus for manufacturing hollow, 
E. F. Holiiib:er 

Propeller shafts, cover or liner for screw, J. Ly- 
all 

Prooellor. ship's, J. A. Belk 

Propelling and braking mechanism, G. Beekman. 

Pump, (t. H . I^auh 

Pump, T. ,1. Sparks 

Pump and receiver, automatic. E. N. C()ryell 

Pump, doubfe acting suomerged, W. D. Hooker. . 

Pump, rotiiry. A. G. Snyder 

Rabbeting machine for oval hand holes. O. P. 

Higgins 

I Racing trolley track. C. W. Hutchinson 

I Rack. See Hay or stock rack. 

, Rail and railway curve, H. M. Williams 

Rail chair. F. H. Riiplev 

Rail ^oiiit. S. S. King 

, Rail joint. V. N. Plomondtm 

' Railway crossings, system of automatically oper- 
ated safety device" for. F. H. Rice 

Railway gate, automatic. F. H. Rice 

Railway head. Mills & Peiniey 638.976, 

Railway tie, W. C. (Jregg 

Railways, electric block signal system for, D. C. 
Werner 

Railways, signaling system and apparatus for 
electric trolley, W. R. Sterns 

Raisin steming and cleaning tnachine, C. S. Cox. . 

Rake. See Hay rake. 

Ram fortools. sliding. M. D. Converse 

Ram. pneumatic. A. L. Humphrey 

Recorder. See Automatic recorder. 

Recording system, electric, C. L. Jaeger 

Reel. See Pishing reel. 

Refuse receptacle, hygienic. Brooks & Weaver... 

Register. See Autographic register. Cash regis- 
ter. 

Riveting machine, J. H. Shepard 

Road breaking machine. H. Morrison 

Rock drill, U Hat home & Vac her 

Rock drill attachment. P. H. Reardon 

Roller. See Caster roller. 

Rolling mill, continuous. Palmer & Sheridan 

Rotary engine. E. P. Couture 

Kotary engine. J. Deckelman -. 

Roving machine, spindle shafts, yielding bearing 
for. W. V. Threlfall 

Roving machines, covering plate for rails, bol- 
sters, or steps in. \V. V. Threlfall 

Rubber articles, method of and machine for pro- 
ducing hollow. T. W. Morris 

Sack holder. J. Wester 

Safe bolt mechanism. W. H.Taylor 

Sash fastener. A. Forin 

Sash holder. J. L. Kimball 

Sash holder and fastener. .1. Pennie 

Sash pull, window. R. F. Cornell 

Sash, window. G. T. Soper 

Scourer. See Grain scourer. 

Screw threads, swaging, S. Frank 

Sea beaches fiDm washing away, device for pre- 
venting, F. C. Martin 

Seal press. J. F. Gent 

Separator. See Grain separator. Ore separator. 

Sewing machine loop taker. W. A. Neely 

Sewing machine rutfler and gatherer, H. M. Love- 
joy 

Sewing machine shuttle. P. II. Hewitt et al 

Shade an< curtain hanger, window. J. J. I'homas. 

Shaft coupling or clamp. J. R. Ball 

Sharpener, knife or shears. H. A. Palmer 

Shaving lather. F. G. Fowler 

Sheet metal plates, making dies for, Tj. L. Sagen- 
dorph 

Shins' bottoms, apparatus for cleaning, B. S. 
Miles 

Shin neck band. A. Sinzheimer fi38.76.T to 

Shoes, gloves, etc.. fastener for, Koontz & Shank 

Show case. D. H. Bracnnier 

Skins and transferring fur, feathers, hair, etc., to 
artificial backings, unhairing. J. A. Malaise... 

Skirt supporter. H, V. Heckman 

Skirts, device for giving and marking ladies', I. E. 
Malarkey 

Slash nr bill hook. G. Lovell 

Smoke consumer for furnaces, etc., J. A. Craw- 
ford 

Soap and making same. -T. I.ibonati 

Soap lock. D. R. McKim 

Solder for aluminum, etc.. C. B. Thwing 

Spectacles, frame for measuring. A. J. Lauch 

Speed chantring mechanism, W. D. Hoffman 

Speed indicator. B. Bonniksen 

Spindle lubricating device. E. R. Sat tier 

Spring motor, J. B. Powell 

Sprocket wheel. J. & W. Titus 

Square. E. L. Winnett 

Stacker, pneumatic, W. N. Springer 

Stacker, pneumatic straw, W. H. Newby 

Stair lift. J. M. Dodge 

Starch, manufacture of, T. Gaunt 

Steam boiler. E. Ingraham 

Steam generator, sectional. W . D. Hoxie . 

Steam generators, forced draught system for, W. 
D. Hoxie 

Stopper. See Bottle stopper. 

Stove, F. D. Grates 

Stove, E. H. Huenefeld 

Stove attachment, cooking, H. J. Halm 

Stove or furnace, McKenzie & Hough 

Stove or oven door lifter. M. Weixler 

Stovepipe collar. H. E. White 

Strainer, bucket, A. Wolf 

Street sweeper. O. P. Cadmus 

Suspenders, F. R. Sweet 

Switch. See Electric switch. 

Switch and signal lock, F. C. Doran 

Switch and signal mechanism. locking mechan- 
ism for. H. B. Potter 

Switch for electric traction system. O. Zoedicke.. 

Table See Game table. 

Tackle block. A. B. Tar box 

Tackle block. W. C. Wheeler 

Tank. See Oil tank. 

Tank cover manipulating device, W. A. Bradley.. 

Target. E. F. G. Pein 

Target, .7. Pillorget 

Tawing skins. G. W. Adler 

Telephone exchanges, system of automatic, G. 
Seligman-Jjui 

Thill coupling. R. Hollar 

Thill coupling, W. H. Nichols 

Ticket holder, M. H. Jones 

Ticket or tag. pin. O. Mussinan 639,082 to 

Tie. See Railway tie. 

Tile, J. E. Donaldson 



R'.«.712 
6;i8,:20 

638.827 
638.7tW 
6;i9.060 
639.183 

K39.n92 

6:i9.09;i 

638.977 
638,922 

638.782 

639.202 
639,152 

638,7(14 
638,928 

639,153 

639.017 



6.3S.815 
6.38.739 
(38,8.56 
638,938 

638,984 
638.910 
638,914 



&39,001 

a38.:a8 

t);i9,120 

638.892 
6S9,lfi4 

6:^9. C-^s 

6:iS,88.* 
6:^9,1.51 
639.106 

638.%-2 

6.39,179 
6:i8,841 



639,181 

638,970 
6:i9.044 
6.39,113 
a3iM33 
63.'i.7.t0 
638.804 



639,096 

639.079 
6:^8.767 

6:18.725 
639,121 

639.075 
(39,173 

6.S8.875 
639,069 

6.38.800 
638.848 
(39.199 
&S8,855 
6.38.727 
638.965 
6:«,903 
6:i8.941 
63W.851 
6.«.002 
6;i9.125 
6:^9.187 
6;i8,878 
639,154 
6.38.707 
6:i8.930 
638,716 

6.38,717 

639.029 
638,844 
6:^,924 
6;-i8.934 
6:^9. 118 
6:-18.947 
638.787 
6:^9,020 
638.999 

638,915 

638,7.56 
6;i9,127 

(38.772 

6.38,784 

639,014 
638.986 



Coolln9,l)ealin9,Refre$l)in9 

Made from the Fresh Green Leaves of the Tasmanlan Blue Gum Tree. 

HYOMEI ANTISEPTIC SKIN SOAP 

No Other Soap Manufactured without a Base of Fats, Grease, Oil and Allcall. 

A delightful and surprising experience awaits any one who uses Hyomei Skin 
Soap. It is so entirely different from soaps made by the old methods, that if it 
were not for the beautiful, creamy lather, one would doubt that they were using 
soap of any description. There is no soapy smell which always follows the use of 
the average toilet articles ; no overpowering perfume such as is used in the higher 
grades and which notifies each passerby that you have just taken a bath, or have 
some skin disease which you are trying to cure with a medicinal soap. Hyomei 
Skin Soap is Nature's own skin purifier. No artificial means or ingredients are 
used. No smarting of the eyes or tender skin results from its use. Instead, the 
skin is thoroughy cleansed and invigorated ; all disease genns are destroyed ; 
every pore is opened and all obstructions to perfect circulation removed. The skin 
soon becomes soft, smooth and free from blemish, In fact, skin diseases of any 
kind cannot exist where the New Soap is used daily. Send for a free sample 
cake of Hyomei Soap and no other will ever again be found among your toilet 
requisites. Sold by all druggists. 

THE R. T. BOOTH COMPANY, No. 2 Third Street, Ithaca, N. V. 



DON'T SEW ON BUTTON 

Bachelor's Buttons made ,j^ 
with Improved Wasb- 
biiriie Patent Fasteners 

slip on in a jifly Press a lit- 
tle lever- theyholdlikegrim 
death, but don't injure the 
fabric. Instantly released 
when desired. By mail, 10c. 
each. Illua. catalogue show- 
ing collar buttons and other 
useful novelties made with 
these fasteners, fi-ee on request. 
American Ring Co.. Box P, Waterburv. V 





WE EXCEL AND UNDERSELL ALL! 



Electric Carriage LiKbts, 
$13 Telepbones, complete) 
Telegraph Outfits, 
^8 Medical Batteries, 



Battery Table Lamps, 
Electric Kailvray«(, 
Electric \ecktie LiiehtSf 
Miniature Electric Xamps, 

Agents Wanted. Send for New Catalogue, just out. 
OHIO ELECTRIC WORKS, Cleveland, Obio 

Headquarters for Electric Novelties, Supplies, Books. 



$3.95 

m 

3.93 

3.00 

•2.95 

.75 

.30 



Where's That Tool? 

No need to ask if your tools are all 
laid out in order on one of our famous 

PORTABLE TOOL RACKS. 

Theyare on castors, have two to ten 

trays, and can be easily pushed where 

wanted. 'I'hey not only hold tools, but 

rough or finished work too. They have 

ample space and are indispensable iu 

the up-to-date machine shop. iW Booklet Free. 

New Britain Machine Co.. New Britain, Conn., U. S. A. 





PRINT 

YOUR 

OWN 

CARDS, etc. 



S5 PRESS 



Circular or ftmall Newspaper Press 
S18. Typesetting easy. Money 



maker or saver. ^ 

paper, etc. THE PRESS CO., 



8end_8tamp foiMmtalo cue, presses, type^ 
lueriden. Conn. 



MORAN FLEXIBLE JOINT 

for Steam, Air or Liquids. 

Made in all sizes to stand any desired 
pressure. Send for redVfCed price list. 

Moran Flexible Steam Joint Co., Inc'd 
147 Third Street, LOUISVILLE, Kt. 




The Paint of the Future! 

TOCH BROTHERS 

R.I. W. Damp Resisting Paint 




This paint is ihe only protection against 
Rust, Dampness and Decay. Can be 
plastered on and will hold absolutely. Price 11.25 per 
gallon in tarrels, and $1.50 m 1 gallon cans. 

467, 469, 471 West Broadway, New York. 



EVERY BOY HIS OWN TOY HAKER. 

Tells how to make all kinds Toys, 
Steam Engines, Photo ''ameras, 
Windmills. Microscopes, Electric 
Telegraphs,Telephones. Magic Lan* 
terns, .^olian Harps, Boats from a 
rowboat to a schooner; also Kites, 
Balloons Masks, Wagons, Toy 
Houses Bow and Arrow, Popfiuns, 
Slings, Stilts,Fisb'ng Tackle, Rabbit 
and Bird Traps, and many others. 
All is made so plain that a boy can 
easilj make them. 2O0 handsome ill us. This gieat book 
by mail, 10c., 3 for 25c. C. DePuy, Pub., Syracuse. N. T 





ELECTRIC BANQUET LAMP 

with beautiful silk shade is the lat- 
est novelty for the home. Cac be 
carried around the house. No acids 
to spill. Power comes from Dry 
Batteries. A Christmas Pre- 
sent that would be appreciated. 
Price $3.50, silk shade, 50 cts. extra. 
We make other styles. 

|^~ Send for Catalogue and Price- 
list of General Electric Supplies. 
J. JONES & SON CO., 
84 Cortlandt St., New York. 



ACETYLENE GAS AND CARBIDE OF 
Calcium.— All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable futiu-e, 
experiments perfoim ed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this bubject. Details of f um.aces for making the carbide, 
gas generators, gasometers, burners, etc. Contained in 
Scientific Ameuican Supplement, Nos. J>!»S. 
1U04, 1007, 101-^, IOI4. 1015, 1016. 1 02'j, 
I0:f5, lO.tS, I0:>7. 1064. 1071, 107.2. 108'^. 
1083. 1081. 1081. lose. 1104. Il'^4. 1 1 ;«'J. 
1 1 49 and 1 1 50. Price 10 cents each, by mail, from 
this office, and all newsdealers. 




Costs about 12 cents a year to 
maintain The Matchless 

Electric Cigar Lighter 

Invaluable for hotels, private 
dwellings, factories, etc.. etc. If 
not on sale by your dealer write 
us for catalogue and price list. 

STANLEY & PATTERSON. 
Gen'l Elec. Equipment Supplies, 
30-32 Frankfort St., NEW York. 



A Good Opening 
for the Right Man. 

'Well established, progressive firm has excel- 
lent opening for just the right man. Capable 
of growth and willing to travel. Experience in 
identical line not necessary. Applicants should 
have liberal education, though it need not neces- 
sarily have been obtained entirely at school ; the 
faculty of acquiring and imparting knowledge, 
with the ability to influence others, and should 
possess large faith and earnestness. Please state 
age, previous associations, character of expe- 
perience and references. Address : 

Opportunity, P. O. Box 1592, Philadelphia. 



AIR BRUSH 




FOR 
ART WORK. 



We are making and selling 
the hest Art Tool in use. Ap- 

filies colorby Jet of air. enab- 
tng the artist to do better 
work and save time for the 
architect and the draftsman. 
Circulars free. Address, 

AIR BRUSH MFG. CO., 

80 Nassau Street, 
Rookford, 111., U. 8. A. 



The Ideal Hunting Shoe 

Tbe concentrated product of tlfty 
years of shoemaking skill. I'en inches 
high. Bellows tongue, uppers gray 
color, soft as a glove, tough as steel, 
cannot harden. The best storm- prooi 
shoe ever placed on sale for Klondike, 
miners, surveyors, engineers, and any 
one requiring perfect foot protection. 
Thousand of pairs sold to satisfied 
trons. lllus. Catalogue Free. 

M. A. SMITH & SON, 
Manufacturers, 39 and 31 N. 
13th St., Philadelpbia.Poo 




Roper's New Engineer's Handy-Book 

for STEAM ENGINEERS and ELECTRICIANS. 

Thoroughly revised, rewritten and much enlarged by 
Edwin H. Keller. M.E.,and<:LAyTON W. Pike, B.S., 
Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent Imorovements in 
the Steam Kngine and giving full instructions for the 

CARE and MANAGEMENT of an ELECTRICAL PLANT. 
Nearly 900 pages, .125 illustrations, over 700 main sub- 
jects, 222 tables, and 645 questions most likely to be 
asked when under examination before being licensedas 
an engineer. 

Full leather, gilt edges, pockethook style, $3.50. 
DAVID McKAY, Publisher, 
Send for Circular. 1022 Market St., Philadelphia, Pa. 



Why 50 Many Die. 



in round numbers how many 
millions of young chicks die 
from different causes known 
to so few ol' the hundreds of 
thousands of poultry raisers. 

TO ASSURE SUCCESS 

and learn how to prevent the big losses so commoQ in 
IIODltry raising it is only necesaary to owns copy Of 

Practical Poultry Culture 

which will start you right and keep yon right. Tells ev- 
erything tbe beginner should know, and aids tbe expe* 
rienced in a hundred ways. It consists of 150 pages of 
up-to-date poultry lore from tbe pens of practi- 
cal and experienced bands. Endorsed by all leadingpoul- 
try authorities and editors of poultry publications. Don't 
be satisfied until you get it. It will both make and save 
you money. Price 35 cents by mail postpaid, orSOcenIa 
Including a year's subscription to the 

AGRICULTURAL EPITOMIST 

B monthly publication of sterling value and indispensable 
to tbe Up-to-date Farmer, Gardener, Live Stock And 
Poultry Itaiser. Segular subscription price, 50 ceoti 

Address EPITOMIST PUB. CO., Indianapolis, Ind. 



:i 
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HS 



638.6fti 



PrICM $t SO ant up. S«nd Ipr CaUiotu,, 



stock Sizes 14 to 32 toot. 
Bate, Reliable and fully Kaaranteed. 
PIERCE ENQINE CO,, W N. 17th Str4«t, Racing, Wi«. 
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A Complete Electrical Library. 

By PROF. T. O'CONOR SLOANE. 

An inexpensive library 

of the best boolis on 

Electricity. Put up in a. 

neat folding box, a* 

sbown in cut. For the 

8 udent. the amateur, tlie 

workshop, tlie e]*ictrical 

engineer, achools and 

colleges. Comprising Ave 

books, as follows: 

Arithmetic of Electricity 
138 pages, . . . $1.00 

Electric Toy Making, 140 
pages $1.00 

How to Become a Suc- 
cessful Electrician, 180 
paaea $1.00 

Standard Electrical Dic- 
tionary, mi pages, $3.C0 



Electricity Simplified, 158 
.... ^1.00 





liive volume'', 1,300 pagei*, 
an<t nvci ■ U-'to illustrations. 
A i^aluable and itidispensable addition to every librai-y. 
Our Great Special Offer,— We will send prepaid 
the above five volumes, handsome I v bound in blue cloth, 
with silver lettering, and inclosed in a neat foltJine box, 
as shown in the illustration, at the Special l{,ediicea 
Price of S5>0 for the complete set. The regular 
price of theflve volumes is $7.00. 

Liquid Air and the 
Liquefaction of Gases* 

This book contains the full theory of the subject. It 
gives the entire history of the Liquefaction of Gases 
from the earliest time to the present, and contains an 
illustrated description of all the experiments that have 
excited the \?onder of audiences all over the country. 
It is a logical explanation and application of the princi- 
ples of liquefaction, a history of the theory, discovery 
and manufacture of liquid air. A book that renders 
simple one of the most perplexing chemical problems 
of the century. Startling developments illustrated by 
actual experiments. It is not only a work of scientific 
Interest and authority, bat is intended for the genera! 
reader, being written in a popular style-easily under- 
stood by everyone. 

By Prof. T. O'CONOR Sloane. 365 Pages. With 
many Illustrations. Price $3.50. 

EXPERIMENTAL SCIENCE. 

By GEORGE M. HOPKINS. 

This is a book full of 
interest and value lor 
Teachers, Students, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Physics. Ihis splendid 
work gives young and 
old anmething worthy 
of thought, (t has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to aompre- 
hend the great im- 
provements of the day. 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 

20th edition. Revised and enlarged. 914 paees. 
illus. Elegantly bound in cloth. Price, by mail, post- 
paid, $4.00 ; Half Morocco, $5.00. 

THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, 

Notes and Queries. 

Edited by ALBERT A. HOPKINS. 

12,500 Receipts. 708 Pages. 

This splendid 
work contains a 
careful compila- 
tion of the most 
useful Receipts 
and Replies given 
in the Notes and 
Queries of corre- 
spondenst as pub- 
lished in the Sci- 
entific Ameri- 
can during the 
past fifty years; 
together with 
many valuable 
and important ad 
ditions. Over 
12*000 selected 
Receipts are here 
collected ; nearly 
every branch of 
the useful arts be- 
ing represented. 
It is by far the 
most comprehen- 
sive volume of the 
kind ever placed 
before the public. 

Price $5 in cloth; $6 in sheep; $6.50 in half mo- 
rocco; postpaid. 

GaS; Gasoline, and 

Oil Vapor Engines* 

The Only American Book on the Subject. 



A- book designed for the 
jseneral information of ev- 
eryone interested in this new 
and popular motive power 
and its adaptation to the in- 
creasing demand for a cheap 
ahh easily managed tnotor 
requiring no licensed enel- 
neer. The book treats of 
the theory and practice of 
Qas. GaBOline, and Od En- 
gines, as designed and man- 
ufactured in the United 
States. It alpo contains 
chapters on Horseless Ve- 
bioleef. Electric Lighting, 
Marine Propulsion, etc. 



Tintype apparatus, Cope & Myers 

Tire, elastic, R. fr'reysinger 

Tire for autocars, elastic, A. Ducasble 

'lire for bicycles, pneumatic, Schroeder & Carr- 

Boyd 

Tire, pneumatic, A. B. Shaw 

Tire, vehicle, C. T. Adams 

Tires, repair patch for pneumatic, C. F. Lancaster 

Toaster, Updegraff & Stewart 

Tobacco pipe, A. S. Speirs 

Topple, sliding A. Replogle ■ 

Tongs, pipe, A. J. Sawln 

Tool, combination, E. R. Jones 

Tool, combination, (i. W. Pnnzinp 

Tool, combination, Watson & Cavitt 

Tower, telescopic, H. A. Van der Cniyssen 

Toy, mechanical, S. Anson 

Toy pistol. Had ley & Evana 

Trace fastener, Benshoff & Gairing 

'I'rack crossing protector. M. I). Meyer 

T'ransom lifter, (i. Bickelhaupi 

'i'rap for catching THta, etc.. H. Benseler 

Tree protector, expansive. W. H. Coon 

Tripping mec Danism, W. Ij. Morris 

Trolley, G. W. Bolser 

'J'ruck bolster. K. H. Rapley 

Truck Bide frame, car, W. P. Bettendorf 

Truss pad, galvanic, S. S. Carpenter 

Tube blanks, manufacturing, E. E. Quimbley 

Tube blanks, piercing machine for niakins, E. t3. 

Quimby 

Turn table, J. W. Knopp 

Turning tool, \V. A. Pendry 

Umbrella, A. B. Cameron 

Unicycle driving mechanism, H. Ganswindt 

Upholstering apparatus, Braisher & Foulk 

Valve, automatic tank, J. T. Morrison 

Valve gear, slide, J. Damlos 

Vault for subterranean conduits, Edwards & 
Phelps 

Vehicle, body loop, W. H. Bowe 

Vehicle, electrically propelled. R. M. Hunter 

Vehicles, switchfor electrically propelled, P. II. 
White 

Vise, 1^. Coran 

Wagon brake, Ij. 8. Wheeler 

Washing machine. ,1. H. Geers 

Watch movement bridge, .1. L. Kurtz 

Water closet flushing apparatus, T. Tripp 

Water closet flushine apparatus, J. A. Woodbury 

Water closets, attachment for automatically 
flushing, A. E.Schlieder 

Water elevator, windlass, T. S. Coleman 

Water motor, R. M. Blackmer « 

Waterer, stock, A. Glenn 

Watering cart and fire engine, automobile, C. W. 
Collyer 

Waterproof, composition for rend eringgjirment a, 
G. 1<'. Newman 

Waterproof, sidewalk, floor, or roof construction, 
P.H.Jackson 

Weather repelling device for doors, .1. C. Farnald 

Weighing and measuring machine, S. 1*. Mackey. 

Weighing apparatus, Stackig & Carlson — fKiy,108, 

Wheel. See Gear wheel. Sprocket wheel. 

Whisking or mixing machine, G. S. & W. K. 
Baker 

Windmill. C. Pre jean 

Window brace and fastener. Jenks & Elimes 

Wire bars, producing, E. i^merson 

Wood carving machine, J. E. Brielmaier 

Wrench. See Pipe wrench. 

Wrench, J. H. Goes 638,956 to 

Yeast ligit at ing apparatus, A. Lorenz 



639,165 

639,156 

639,100 
639.104 

6;-i8,684 
639,U64 
63fc,946 
638,771 
638.990 
638.814 
638.871 
638. 7ny 
6:^8.896 
6;(9.1S9 
638.793 
638. '.IK4 
()3!U;i6 
6;^.87(1 
6:^9.139 
639,i:i5 
639,021 
639,081 
fi38.697 
639,184 
638.902 
(^39.147 
638,809 





OILENGINES 




638,810 
t»«,724 
tCH.SSI) 
S)8,7(XI 
(a8,9fB 
639,142 
6.38,740 
r>;i9,023 

638.803 
(Kll,013 
638,966 



638.859 
638,&35 
638,783 
639,167 
tB9,177 
i:«,si45 
6:i8,900 

6.38,888 
139,149 
639,011 

638,842 

638,864 
6.'i9,087 



6:«.a70 
6:i9.026 
6:i<),074 
6:i»,109 



6:»,8.30 
6.39,091 
6.38,846 
638,917 
688,794 



638,9.i8 
639,067 



DESIGNS. 



Axle wheel, H. P. Wells 31.980 

Bootee.J. A. Miu.ss 31,988 

Box blank, 11. B. Smith 31,984 

Catinet, kitobeTi, J. E. Tate 31,98.3 

Clothes sprinfT. J. N. Carter 31,972 

Com holder. E A. Straub 31,966 

Curling iron member. S. M. Ijevy 31.971 

Dauber, H. I,. Miller M,973 

Gear wheel housing, J. Schmitt ;S1,977 

Heel plate, J. R. Perry 31.987 

Holdback. VV. W. Knipple 31.979 

Hooli, harness irace. ,1. R. Allen 31,978 

liiaulatinti plate for electric lamps, W. B. McDon- 
ald 31,970 



31J)6d 

3U»19 



Knife, W. D. Arnett 

Lamp body, 0. S. Williams 

Lamp globe, T. W. Synnott 31,968 

Latch lever, W, R, White 31,974 

Medal or similar article, W. Vetter 31.964 

Necktie holder, C, L, Uhry 31,986 

Paper border, wall, H. \Vearne 31,989 

Paper, wall, H. Wear ne 31,!«« to 31,992 

Quilting frame hanger, S, A. Hogue 31,976 

Teacup, W, H. Lopp 31,967 

Vehicle frame, motor, W, O. Worth 21,982 

Vehicle running frame, H. M. Pope 31,981 

Water bag. F. W. Stephenson 31,98,5 

Wedge, J. Hunsinger, Jr 31,975 



TRADE MARKS. 



Boiler tubes, C. A. Thompson 

Bread, baked. J. G. Meinberg 

Butter. J. G. Turnbull 

Cement for certain named purposes. Eclipse Ce- 
ment and Blacking Company 

Cooking utehsiis, metal ware. Manning Bowman 
& Company 

Drugs and chemicals, certain named, 1. Pomeroy 
Company 

Farm machinery and agricultural implements, M. 
Smith Company 

Flame proof products, certain named. Flame Proof 
Company 

Flour, Cumberland Cereal Company 

Food, poultry, Empire Kgg Maker Company 

Games, indoor. A. Hodge 

Hypnotic, new. Farbenfabriken of Elberfeld Com- 
pany , 

Knitted fabrics and garments made therefrom. 
W. Benger Soehne 33,865, 

Match eases, B. I. Gilmaii 

Medicine for a certain named disease. Smith, 
Klein & French Company 33,890, 

Musical instruments and strinjjs for same, certain 
named stringed. Lyon & Heily 

Olives, Seville Packing Company 

Papers, carbon, Mittag & Volger 

Pharmaceutical compound, certain named. Far- 
benfabriken of Elberfeld Company 

Powder, poultry. A. A. Wells 

Printers, make ready fabric for, Tympalyn Com- 
pany 

Relishes, fruits, and vegetables, certain named. 
E. C. Flaccus Company 

Remedy, teething. J. B. de Beer 

Seed, clover, E. W. Conklin & Son 

Seed corn, E. W. Conklin & Son 

Seed, timothy, K. W. Conklin & Son 33,873, 

Shoes, Pingree & Smith 

Shoes, certain named, Joseph Bannigan Rubber 
Company 

Skin cream, J. H. Austin 

Soap and soap making materials. M. Myers 

Stogies. Segal & Menzer 

Tea. Nippon Seicha Gaisha. (Japan Tea Firing 
Company) 

Watches, Elgin National Watch Company 

Water, spring, Quabaug Spring Water Company.. 



;i3,899 

:i3,886 
;i3,885 



33,877 
33,897 

;i3,892 
33,898 



33.878 
33,887 
33,888 
33,871 



,33.866 
33,872 



890, 33,891 



33,868 
33,88:i 
;i3,869 



,33.693 
33,889 



33,870 
33.884 



33.875 
33.874 
33,864 

33.863 
33.896 
33,879 

;i3,880 



:i3,882 
3;i867 
3;i,881 



My Gardner D. Htscox, M.E. 270 Handsome Engrav- 
ings. Large Octavo. 365 Pages. Price $2.50. 

^^T Full descriptive circulars of above books tinU be mailed 
free upon application. 

IMUNN & CO., Publishers, 

361 BROADWAY, NEW YORK. 



LABELS. 

' E8pinosaCoflfee,".forcoffee, Williams Coffee Com- 
pany 7.233 

' Lithuanian Stomach Bitters," for stomach bit- 
ters. Firm of J. Lowenthal 7,231 

' Magaw's Favorite," for cheese, Leon C. Ma^aw 

Cheese Company ^.... 7.2.34 

* Ozone." for a medicine, C. E. Baker 7,230 

* Payette's Tar Shampoo," for shampoo prepara- 

tions, G. M. Payette & Company 7,236 

' Pluto Concentrated," for bottled mineral water, 

Henry Drug Company 7,232 

' Sweets," for confectionary. Bay State Improved 

Box Company 7.235 

'Uterotone," for medicine. F. M. Peironnet 7.229 



A printed copy of the sneciflcation and drawing of 
any natent in the foregoing list, or any patent in print 
issued since 1S63. will be furnished from this office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co.. il61 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

Cnn nilian pat enlR may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of $40 each. 
If complicated the cost will be a little more. For full 
Instructions address Mnnn & Co., 361 Broadway, Mew 
7ork. Other foreign patents may also be obtained. 



MIGM GRADE 

Buffing and Polishing Wheels 

for manufacturers of Hardware, Bicycles, Brass, Staves, 
Silverware. Jewelers and Plating Trades and otiiers, 

DIVINE BROS. CO., 92 Oneida St., Utlca,N.Y. 




Does Much Work 



With 
Little 
Work 





cmington 

Typewriter 



WYCKOFF, SEAMA^S & BENEDICT. 
327 Broadway, New York. 



Tor Unadulteratea Cigars 

in any style, $3.50 to $20.00 per hun- 
dred, packed in boxes suitable for liolf- 
day presents, call or write to 

BROCK & CO., Cigar Mfrs., 22 Park Place. New York, 




A SWELL AFFAIR 

This it* the best Electric Scarf 
Pin manufactured. Will last six 
moiitlis. Throws bright liKht25feet. 
Includes dry pocket battery, weigh- 
ing six ounces. Can be lighted with- 
out any one kuowine how it's doie. 
Price, complete, by mail, 11.50. Buy 
one and have lots of fun. 

VITALI55 HUMMER, Jr., 
Manufacturer of Electric Novelties, 
166-168 Oreenwicli St., N. Y. 



"CHRISTMAS GIFTS" 

DIAMONDS, WATCHES and JEWELRY. 

Special 



I The new Waltham 12 size fl^OK fin 
■ open-face 14 karat watch wZJiUU 



SWEET & ELLSWORTH, 

89 Matileti Lune, New Tork. 



Wholesale and 
Retail Jewelers. 



50 YEARS* 

XPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone seiidin-r a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly conlldential. Handbook on Patents 
sent free. Oldest atrency for securing patents. 

Patents taken througb Munn & Co. receive 
specialnotice, without charjre, in the 

Scientific Jitnerican. 

A handsomely illustrated weekly. T-argest cir- 
culation of any scientific iournul. Terms. Hi a 
year; four months, $1. Sold by all newsdealers. 

&C0.36' Broadway, New York 

Branch Office. (Bo F St.. WashinBton, D.C. 



LIGHT MANUFACTURING &i^r,i'f:"J??' 'V.-c 

A- SHEET MeTAL STAMPING- rUNCHtS » DIlO. 
UTOMOBILESand parts roR same 
SPECIAL MACHINERY. Inquiries solicited 




Floats for Steam Traps 1 

Hercules Heamless Copper Floats * 

arc tested to LtUli !i)s. per sq. in. and warranted. 

The origiiiiil .inil only genuine seamlpss copper 

tloata )[iHde. Semi for No. 2 Catalogue Free. 

IIEKCTLES FLOAT WOUK8, 

l<iprlnKlleld, Mass. 




17 JEWELED 

adjusted, patent regulator, stem wind, and 
stem set, geiiujiie 

NATIONAL SPECIAL 

uvt meiit. Lauieij oi Geiiis size. 

nAKBARTLD 20 YEARS. 14K 

Gold I'late hunting case, elegantly 

engraved. Fit for a king. No better 

vvati'h ruade. Must be seen to beap- 

preciated. Special Offer for next CO 

days, send your full name and ad 

dress and we will send this watch 

C, CD. with privilege to examine. If 

found satisfactory pay atenl#5.8f> 

and express charges. A guarantee 

and beautiful chain and charm seni 

free with every watch. Write ai 

ce as this may not apfiear aeain . 

NAT'L MFG & inPORTiNG CO., 

834 Df arboro St. ,B^li, Chicago, 111. 



Draughtsmen wanted on Mill Machinery and Machine 
Tools. Apply Bethlehem SteelCto., SonthBetWehem, Pa 

Box Nailer to drive at least eitibt 

No. 14 large head wire nails, ^ In. 

Address Palmetto Fibre Co., Frederick, Md. 



WANTJSD 



For Sale 



steam Engine built by the Watts 
Campbell Company, of Newark, 
N» J. Engine consists of two hori- 
zontal condensing Corliss engines 
coupled to one shaft, with vertical air pump driven from 
crank pin. The cylinders are 28 in. bore, 60 in. stroke. 
Belt wheel la 26 ft. dia. by 114 in. face. Gross weight 
is about 225,000 lbs. Can be seen In operation now ; 
probably ready for delivery in February, 1900. Apply 
to The Clark Thread Co., P. O. Box 154, Newark. N. J. 



FOR SAJiE.-One half interest in patent on Rotary 
Engine, No 61*4,755, dated October 10, 1899, and on I^ife 
Boat, No. 566,766. These are practical and valuable in- 
Tpentions. 8ee Illustrated article on page 411 of this 
issue. For terms and further particulars address : 
W. Frank James* Box 1,075, Phoenix, Ariatona. 



FOR SALE— One 20 horse power horizontal, tubular 
boiler with pumps, inspirator, heaters, etc.. and one 
Armington & Simms 50 horse power engine, all in first 
class condition. Addr., H. L. M. C, Box 773, New Tork 



TURBINES 



ly Send for Circular "M." 



ICE 



MACHINES. Corliss Enuines, Brewers' 
and Bottlers^ Machinery. THE VILTER 
MFG.. CO., 899 Clinton Street, Milwaukee, Wis. 



Mechanical Eng:ineer. To take charge of machine 
sbop for building all kinds of machines. Must be 
draughtsman. State past experience. Address, S.M.G., 
Box 773, N. Y. 



D'AMOUR & LITTLEDALE MACHINE CO. 

I30 WORTH ST.. INELW YORK.. 



Machinery) Tools, Patterns, Models. 

MnnFIC & EXPERIMENTAL WORK. 
IiIUULLO Inventions developed. Special Machinery. 
£. V. Baillard, 106 Liberty St., New York. 

Experimental & Model Work 

Cir.Se advice free. Wm. (Jardam & Son,45-51 Rose St.,N.y. 



NOVELTIES & PATENTED ARTICLES 

Manufactured by Contract. Punching Dies, Special Ma- 
chinery. B. Konigslow&Bro.,181SenecaSt.,Cleveland,0. 




FOR STEREOPTIGONS AND SLIDES 



Moving Picture Machines and Films, write Williams, 
Brown & Earle, 920 Chestnut St., Philadelphia, Pa. 



GRINDING MILLS 



FOR ALL PURPOSES. 

Bogardtis Patent Uni- 
versal Eccentric Mill. Address J. 8. <fc O. F. SIMP- 
l^ON, '.28 Rodney 8treet> Brooklyn, N. Y. 



UNITED STATES PATENT SSI! 

ty appliance for high speed steam engines. Established 
in bine land and on the Continent. Easily applied to 
existing engines. W. H. C, Box 773, New York. 



D. L.HOLDEN 

. 1336 Beach St. Philadelphia Pa. 

Regealed ice machines 



VOLNEY W. MASON & CO., 

Friction Pulleys,Glutches& Elevators 



PROVIDENCE R. I. 




PALMER BROl^., 



PALMER Stationary 
and Marine Gasoline En- 
gines and Launches, Motor 
WaKOn Engines, Pump- 
ing EDgines. 

S^~ Send for catalog. 

MIANUS, CONN. 



MERITORIOUS INVENTIONS 

financed or patents sold outright. Capital furnished 
for good pni erprlaes at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PETEK WHITNET, 100 
Broadway, New York. 



GAS ^*' GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO . NE.WARK N J. J. S a 



dik ^^^ ■% ^% Send us yonraddrea 

A _flK a Uaj wall how.omake»3.d.T 
■■■ ^I^H m absolutely sure; w» 

^^ ^B^^ furnish the work and teach you free; you work ia 
the locality where you live. Send us your address and we will 
eitplain the business fully; remember we guarantee a clear pro- 
fit of $3 for every day's work, absolutely sure, write at once. 
ROYAL nANUFACTURINO CO.. Box I I . DETROIT. niCB. 



310 First Premiums 

Awarded to the PRAIRIE STATE 

INCUBATOR.Gaaranteedto operate 
in any climate. Send for catalogue. 
PUIIKIE BUTE INCVBlTOtt CO. Homer Clt;,P.. 




Calcium Carbide 

FOR EXPORT. 

E. A. NERESHEIMER, 
35 Nassau St., New York City. 



YOU CAN MAKE. 5I00AWEEK ! 

Own Your Own Show, complete, outfit-sioo. 

^L/r£ MOT/ON riLMS & MACHiNE-S. 
Ore AT^ PASSION-PLAY ^*^^^OOOTHtf^j.uBJ!:cT 5 

SLUBlN.Lf^RCc'sr'MrR'.miLADktPHIA P.A.\ 



111 ■yTCn— An office man to purchase the interest of 
IT H 11 I CU partner desiring to retire, in a concern 
which manufactures the simplest, heaviest, most eco- 
nomical and most fully developed Gas Engine on the 
market. Engine operates also with either gaBOline or 
kerosene. Would consider consolidation with a live 
concern manufacturing flrst-class Steam Engines and 
Dynamos. Only principals need apply for particulars to 
"W. S." Box 773, New York. 

^ Acetylene Burners. 

Samples, ^^ to 1 foot, 25c. each. 
A new burner forSTEREOPTICONS. 

Highest C P. poBsihle. 
State Line Talc Co., Chattanooga, Tenn. 




At "HARBACH'S" All 

fTTTarn] LANTERNS I 

Ita.Viin and SLIDES $■ 

ForHomeor Exhibition I 

Maeic Lanterns and Slides WANTED. 

HARBACH & CD'S Magic Lantern Emporium 

809 Filbert St., Philadelphia, Pa. 




PERFORATED METALS 



HARRINGTON ^ KINC ''^f,°''™o.'?; CHICAGO 
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J mOROUCHtmSPECTIOMS 




AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY' 

AND 

LOSS-OP- UFB 

AND 

INJCKV 
TO-PERSONS 
CAUSED-BV 



SrmiliMLnR-EXPLOSIONS 



J'/l-AUSN'PflESIDeNT V-B-FRANSUN-VlCCPREaiDEKr 
J-B-PlEaCE-SECRETASy F'B-AlXEN-2^CePl!EUIieilT 

LRBkainbuiAss'tTreas. LF.M1DDLEBRD0K.A5^SICY 




LiiEiy 



but without the 
expengie or 
bother of an en- 
gineer, is the 

Winton 
Motor 
Carriage 



Simplest and 
n - ffi-. AAA HT . . easiest to oper- 

Price $1,000. No Agents. ate ot any auto- 

mobile. Clean, quiet, durable, safe and eminently saii&- 
factury. Hydro-carbon system. Gives continual plear 
sure to its owner. Write at once for free catalogue to 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio 




This Little Instrument 

plays the Organ better than most people after 
ten years instruction and practice. U is called 

Ttte Maestro 

because It is tbe master player. 

It will play Hymns, Popular Songs, Church 
Voluntaries, Dance lUusic, Overtures, etc., on 
Any Good Cabinet Organ. Price $40. 



B^" Profltfibi^ business for good agents. 
THE MAESTRO COMPANY, Elbrldge, N. Y., U. 



S. A. 



THE RIVETT SLOTTER ^ 

as an attach- /, ment to our 8-inch Precision 
Lathe is exceedingly useful in 
cases where it is necessary to put a 
key-seat in as small a hole as 
a cutter may be made to stand 
tbe work, t'rom 40 seconds to 
2 minutes suflBces to put a key- 
seat in a hole H in. diameter 
and J4 in. long— it depends on 
the metal. This is acknowl- 
edged Co be a most valuable tool, indis- 
pensable in all up-to-date shops throughout the country. 

FANEUIL WATCH TOOL CO., Brighton, Boston, Mass. 




THE BICYCLE: ITS INFLUENCE IN 
Health and Disease. — By G. M. Hammond. M.u. A val- 
uable and interesting paper in wbich the subject is ex- 
haustively treated from the following standpoints: 1. 
Tb^ use ftf the cycle by persons in health. 2. Ttieuseof 
thecycle by peraiinsdiaeased. Contained in Scientific 
Amkkican ScrpPLKMENT. No. 1002. Price 10 cents. 
To be bad at this office and from all newsdealers. 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

StationnrieB, Portables* 
EngineB and Pumps. 

t^~ State your Power Needs. 

CHARTER GAS ENGINE CO., Box 148, STERLING, 




Queen Transits and Levels 



High Grade Instruments with the Latest 

lt!U page Kn- 



f^'atalogueon 
application. 



QUEEN 

59 Fifth Ave., 



Improvemerfts. 
zid page Math- 
ematical Cata- 
1 o g u e on ap- 
plication. 

Engineers- and Draftsmen's Supplies. 
Optical and Scientif^'r 
■) Instrument Works, 

, New York. 1010 Chestnut St.. Phila. 



THE QUEEN j 



CO. 




Warm 

Extremities, 

Warm all over. 



Warm, Strong, Durable, Handsome, are our 13 Large 
(jauntlet Black Fur Gloves, by mail prepaid. The same 
remarks will apply to our Dollar-quarter genuine Mocba 
Kid gloves in all colors for women, and our Dollar-half, 
Seventy-flve and Two-dollar unlined and silk-lined 
Mocha and Reindeer gloves for men. 

Our enlarged illustrated bouklet "Glove Pointers" 
may be had free by mentioning this paper. It will^lve 
you a lot of information about dress, driving and work 
gloves and mittens. 

In Black Galloway and Frisian Fur Coats and Robes 
we are headquarters. Get our "Moth-Prouf " booklet. 
Also coon, dug, wombat, Russian calf coats. 

In Custom Fur Tannink of all kinds of h ides and skins ; 
Rug and Robe work; Taxidermy and Bead Mounting 
we are at home; Get our custom tan " Folder." 

The Crosby Frisian FurCo.,1 16 Mill St., Rochester, N.Y. 




Hnotbcr Step in Color Photography i 

Nehring^s ^ Orthochromatic ^ Lens* 

It can be used with any camera made. Will optically correct tbe lens 
therein for the yellow rays, thus producing effects heretofore unheard of. 
The two single combinations of this most wonderful lens may also be used 
for copying and enlarging with any short bellows cycle or folding camera, 
or as a Tele-Photo Lens. Prlice : 4 z 5, 95; 5 z 7, |6 ; ^ z ^ «7 ; 8 z 10, |8. 



U. NEHRING, 



16 



EAST 42D STREET, 

OEPT. B. 



NEW YORK. 



Kodaks 

do away with cumber- 
some plate-holders, 
heavy, fragile glass plates, 
and bothersome dark- 
slides. 

J^tis^ turn a Key — 

AH Kodaks use our light-proof film cartridges 
(which weigh but ounces, where plates weigh 
pounds) and can be loaded in daylight. Seven' 
styles use either plates or films. 

Kodaks, $5.00 to $35.00. 
EASTMAN KODAK CO. 



Qitalogties freeat the 
dealers or by tnail. 



Rochester, N. Y, 



Che 6<li$on Concert 

Phonograph 




Mr. Edison has 
perfected the 
Phonograph. 

This 

is the 

Instru- 
ment. 



It duplicates instrumental music with pure-toned 
brilliance and satisfying intensity. Used wit). Edisoi 
Concert Records, its reproduction is free from all ra e - 
chanical noises. Only tne music or the voice is heard. 
It is strong and vibrant enough to fill the largest audi- 
torium. It is smooth and broad enough tor the parlor. 

The highest type f-f talking machine ever before pro- 
duced bears no comparison with tbe Edison Concert 
Phonograph. Tbe price is $100. 

Six other styles of Phonographs, including the £di> 
son C>em, price $7>50> 

Cbe 6ai$on Phonograph Company, 

Race Street & Arcade, Cincinnati, 0., U. S. A. 




SUBMARINE TELEGRAPH.— A POP- 
alar article upon cable telegraphing. Scientific Am- 
erican Supplement 1134. Price 10 cents. For sale 
by Munn & ('o. and all newsdealers. 



The Adlake 

Camera 






With its many superior attractions 
to amateurs is recommended as a 
most acceptable 

rioliday Gift. 



Adlake Repeater, rapid action magazine, $5.50 and $8.00. 
Adlake Regular, with 12 light proof plate holders, $10.00. 
Adlake Special with 1 2 light proof aluminum plate holders, $ 1 2.00. 
Sent express prepaid to any part of U. S. 
Send for catalogue. 

THE ADAMS £> WESTLAKE CO.. 108 Ontario St., Cbica<{o 



WOODWORKING MACHINERY.^ 



For Planing Mills, Carpenters, 
Builders, Furniture, tlhair. Vehicle, 
Wheel and Spoke Makers, etc. 

t^~ Correspondence Solicited. 
Illustrated 312-page Catalogue free 
to manufaqturers and foremen. 

THli EGAN CO. 

327 to 347 West Front Street. 
Cincinnati, Ohio. 





'* WOLVERINE" 

GAS & GASOLINE ENGINES 

STATIONARY AND MARINE. 

The " Wolverine 'is the only revers- 
ible marine gas engine on the market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab- 
solutely safe. Manufactured by 

WOLVERINE MOTOR WORKS. 

12 Huron St., Grand Rapids, Mich 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur s rise.— The utilization of llO volt 
electric tircuiisfor small furnace work. By N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nar;e can be m de by any amateur who is versed in the 
use of tools. This article is contained in Scientific 
American Supplkment, No. 1183. Price 10 cents. 
For sale by Munn & Co., m Broadway, New Vork city, 
or by any bookseller or newsdealer. 



Presses for 
Sub=Press Work. 

Five Bizes. Sub-Presses and 
Tools to order. 

IW Send for Circulars. 

BLAKE & JOHNSOX, 

p. 0. Box 7, WATERBURY, CONN. 




WHAT HAVE YOU IN 

Special Industrial Machinery 

We have constant inquiries for special American Ma- 
chinery for the European Market. Something new and 
without competition. Our facilities for placing same 
are unequaled. Correspondence soltclted. 

Offices : London, Paris, Berlin, etc. 
GEO. D. MOFFAT CO., Monadnock BIdg., Chicago, III. 




?8u USE GRINDSTONES P 

If so, we can suppiy you. All sizee 
inniiiited and iiiiiikiii iited, always 
kept in stock. Rememoer, we make a 
specialtyof selecting stones for all spe- 
cial purposes. Z^~ Ask for catalogite 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. 0. 




A Little Light 

on the watch subject is found in our new bookleti 
which all are invited to send for—free of cost. 

Elgin Ruby Jeweled 
Watches 

come in various sizes, grades and prices, tosultevery 
pocket. Recognized universally as 

Xhe World's Standard. 

Sold by Jewelers every where. An Elgin watch always has 
the word **ElKtn" engraved on the works-fully guar- 

""klgin National Watch Co., Elgin, 111. 



I ATHF^ l^oot Power, High Grade 

UH I IIUW W. P. Davis Mach. Co.. Rochester, N.Y. 



iiiiSTOS 

1 COVERINGS I 



PURE ASBESTOS 

REPLETE WITH AIR CELLSi 
STRONG LIGHT. FLEXIUll 



ir«i;f=iTHRE:E feet long 

■. INCH TO 10 INCIIKS. 

S MKO (O. 



■ NEW YORK-CHICAGO - PHQ! 



LIQUID PAINTS ft STAINS 
ELECTRICAL MATERIALS. 



66 



k TRADE MARK 

ECAMOI 



D" 



ALUMINUM PAINT. 

Latest application of Aluminum. Looks like Frosted 
Silver. Washahle. Untamishahle, Water, Oil and 
Weatherproof. Durable. Easily Applied. Bicycles, 
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy- 
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack- 
ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail, for 25 cents. 

THE AMERICAN PEGAMOID CO., 339 B'way. New York. 



Reisch's Foot Power 

EMERY WHEEL 

KNIFE SHARPENER and TOOL GRINDER 

2.000 revolutions or 3,500 feet per minute. 
A handy machine for Bicycle Repair 
Shops, Machine Shops. Mills, Factories, 
rtc. Height of machine, 3 feet; size of 

emery wheel, 6x1 in. 
Machine sent on approval to respon- 
sible parties. 
I^~ Send for Circular and Prices. 

BUFFALO EMERY WHEEL CO., 
No. ID Lock St., Buffalo, N.Y. 




CROOKES TUBES AND ROENTGENS' 

Photof^raphy.— The new photography as performed by 
the use of Crookea tubes as a source of excitation. AH 
about Crookes tubes. Scientific American Supple- 
ment, Nos. 181, 189, ti3^. '243, *244, 7i»2i 793. 
905, 908* 1050, 1054. 1055, 1056, 1 057, also 
Scientific American, Nos. 7, 8. 10 and 14, Vol. 74. 
These profusely illustrated Stipplements contain a 
most exhaustive series of articles on Crooites tubes and 
the experiments performed with them. AmonK them 
will be found Prof. Crookes' early lectures, detaillnK 
very fully the experiments which so excited the world, 
and which are now asrain exciting attention in connec- 
tion with Roentgen's photi>graphy. Price 10 cents each. 
To be had at this office and from all newsdealers. 




Astronomical, 
Engineering 

Instruments 

MANUFACTURED BT 

W. &. D. MOGEY, 

BayoiineClty, N.J. 
tST Send for Catalogue. 




YVTE beg to anuounce that we have about completed 
'* our new Automobile Plant, and that we have 
entered into the practical manufacture of 

Motor Vehicles of the 

Ddimlcr^Pbenix and 
Panbard and Cc«)a$$or 

. . . SYSTEMS . . . 

The Standard Automobile System 
of the World. 



We will have our Carriage Catalogue ready about 
February 1, and be ready to accept Orders about Veh- 
ruary 15, 1900. 

Daimler mfd. £k 

GEIMERAL OFFICE AND WORKS: 

937 to 955 Steinway Ave., 

STEIS'WAY, LONG ISLAND. 

Sole owners of the Daimler and Panhard-Levassor 
System for tbe United States and Canada. 




:Ww«rfal, ReaponslTe, 

Durable and Efllcient. 

REEVES' 
Variable Speed 
Counter Shaft 



for securing any speed without 
change of belt or loss of time, s^pe- 
cially adapted for all kinds of ex- 
perimental machinery. Printing 
Presses. >Iotor Carriages, Iron- 
working Tools, Woodworking Ma- 
chinery, or any and all machines re- 
quiring a change of speed or feed. 

icy Sendfor liandHomely iUuatrated 
catalogue " S. A.^' free. 

REEVES PULLEY CO., 

Columbus, Ind., U. S. A. 



All varieties at lowest prices. Best Kaliroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, Including Safes. 
Sewing Machines, Bicycles, Tools, etc. Save 
Money. Lists Free. Chicago scale Co., Chicago. III. 



irssop's steel^bVs^t"^ 

\Jl- FOR TOOLS, SftWS ETC. 

W" JESSOP * SONS Ug 91 JOHN ST. NEW YORK 



PRIIffTING IltfKS 

The SCIENTIFIC American Is printed with CHA8 
KNBU JOHNSON A CO.'S INK, Tenth and Lombard 
gts., Philadelphia, and 11 Rose St., opp. Ouane, Sew York 
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